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Atlantic Richfield Company

Chuck Stilwell, P.E, 900 E. Benson Bivd.
Project Manager _ Anchorage, Alaska 99508
(907) 564-4608
(406) 491-1129 (cell)
Chuck.Stllwell@bp.com

June 20, 2011

Mr. Steven Way

On-Scene Coordinator

Emergency Response Program (8EPR-SA)
US EPA Region 8

1595 Wynkoop Street

Denver, CO 80202-1129

Subject: Site Specific Health & Safety Plan (SSHASP)
Rico-Argentine Mine Site — Rico Tunnels
Operable Unit OU01 Rjco, Colorado

Dear Mr. Way,

Please find enclosed three (3) copies of the revised Site Specific Health & Safety Plan dated June 20,
2011; in addition, an electronic copy of this document in pdf file format is being submitted via email.
Atlantic Richfield is submitting the revised document to respond to comments received from EPA by
email dated May 27, 2011, and in accordance with the Removal Action Work Plan, Rico Project — Rico
Soils and St. Louis Ponds Rico, Colorado dated March 9, 2011.

If you have any questions, please feel free to contact me at 406.491.1129.

Sincerely,

('adde T3photl]

Chuck Stilwell, P.E.
Project Manager
Atlantic Richfield Company

Enclosures

cc: R. Halsey, AR
S. Dischler, AR
T. Moore, AR .
C. Sanchez, Anderson Engineering
T. Kreutz, AECOM (w/o encl.)
D.Yadon, AECOM (w/o encl.)
J. Decker, AECOM (w/o encl.)

bp
A BP affiliated company
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SITE SPECIFIC HEALTH & SAFETY PLAN
Rico Project — Rico Soils and St Louis Ponds

1.0 SCOPE & APPLICABILITY

Policy Statement: It is the policy of Anderson Engineering Company, Inc (AECI) to provide a
safe and healthful work environment for all its employees. AECI considers no phase of
operations or administration to be of greater importance than injury and iliness prevention.
Safety takes precedence over expediency or shortcuts. Every accident and every injury is
preventable. AECI will take every reasonable step to reduce the possibility of injury, iliness, or
accident.

Objective: This Site-Specific Health and Safety Plan (SSHASP) outlines the procedures that
must be followed during the execution of this project. Operational changes that could affect the
safety or health of personnel, the community, or the environment will not be made without the
prior approval of the Project Manager and the Health, Safety and Environmental (HSE) Officer
or designee.

The provisions of this plan are mandatory for all contractor personnel assigned to the project.

Approvals
Project Name: Rico Project — Rico Soils and St Louis Ponds
SSHASP Title: Health and Safety Plan, Rico Project — Rico Soils and St Louis Ponds

| have read and approved this SSHASP with respect to project hazards, regulatory
requirements, and Contract obligations and procedures.

4‘%’6@
Christopher Sanchez 6-17-11

Project Manager Name/Signature Date

Christopher Sanchez, CSP ,j 6-17-11

Project HSE Officer (or Designee dependent upon project requirements) Name/Signature Date

Anderson Engineering Company Inc. 1 June 2011




COO00000O

OCO000O0

2O000CO0O00O000OOOOLLOOOOOOCOLOOOG

C

Site Specific Health & Safety Plan
Rico Project

1.1 Subcontractor to AECI

Any subcontractor(s) to AECI shall provide or prepare their own SSHASP that meets or
exceeds requirements of this SSHASP. This document is not a comprehensive safety
program. All subcontractors are responsible for the safety of their employees.

In the case that the subcontractor accepts this SSHASP, all workforce members shall
review and sign this SSHASP acknowledging that they understand the contents of this
document and that they are willing to abide by all safety requirements contained herein
as well as all other safety requirements required as part of their respective work.

| accept this SSHASP and plan to abide by all the contents contained therein. | also
acknowledge that | am responsible for all other safety requirements that may be
associated with completing tasks not contained within this document.

Print Name

Signature Date

Anderson Engineering Company Inc. 2 June 2011
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1.2 Declaration of Understanding

| have reviewed and understand this Site-Specific Safety and Health Plan (SSHASP)
and agree to abide by the procedures and limitations AECI specifies,

Name Signhature ' Employer Employee| Date
No.

Notes: '

All contractors to AECI must abide by the procedures and limitations contained in this SSHASP.

All contractor personnel working on this task must review and sign this SSHASP before starting fieldwork
on site.

References:

This SSHASP complies with applicable Occupational Safety and Health Administration (OSHA) and US

Environmental Protection Agency (USEPA) regulations. This SSHASP follows the guidelines established

in the following:

» Standard Operating Guidelines (U.S. EPA, June 1992)

» Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities (NIOSH,
October 1985)

» Title 29 of the Code of Federal Regulations, Part 1910 and 1926, U.S. Department of Labor/OSHA

s Threshold Limit Values for Chemical Substances and Physical Agents, Biological Exposure Indices
(ACGIH, 1996)

+ Safety and Health Requirements Manual (USACE, September 1996)

COOOOOO0OOOCOOOO0OOO0O0OO0OOOOO00OOOOOOOOOOOOO0
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20 KEY PROJECT PERSONNEL & RESPONSIBILITIES

Position

Name Telephone Cell

AR Project Manager: Chuck Stilwell, PE 907-564-4608 406-491-1129

AECI Project Engineer: Kevin Cosper, PE 972-972-6222 801-756-3427

AECI Project Manager: C. E. Sanchez, CSP 505-285-6484 801-971-1767

AECI Project HSE Officer: C. E. Sanchez, CSP 505-285-6484 801-971-1767

241

Responsibilities
2.1.1  All Personnel

Each person is responsible for the Health and Safety (H&S) of themselves and
their co-workers, for completing tasks in a safe manner and reporting any unsafe
acts or conditions to their Supervisor. All personnel are responsible for
continuous adherence to these H&S procedures during the performance of their
work. No person may work in a manner that conflicts with the intent of the safety
and environmental precautions expressed in this SSHASP. AECI reserves the
right to dismiss from the site any person who violates safety procedures.

Each person working at the site is to perform work for which they are determined
competent. AECI shall receive competency documentation (resume,
certifications, etc.) for each individual that will be working at the site. No work
shall be completed for which one is not deemed competent.

All site project personnel are required to immediately report any of the following
to the AECI Project Manager:

Accidents and injuries, no matter how minor

Unexpected or uncontrolled release of chemical substances

Any symptoms of chemical exposure

Any symptoms of extreme weather exposure

Any unsafe or malfunctioning equipment

Any changes in site conditions which may affect the H&S of the project
personnel

e Serious potential incidents (SPI) and near miss incidents

2.1.2 Project Manager/Field Supervisor

The Project Manager/Field Supervisor (PMFS) is ultimately responsible for
ensuring that all project activities are completed in accordance with requirements
set forth in this plan. The PMFS is responsible for ensuring all accidents and
incidents on the project are reported and thoroughly investigated. The PMFS
must approve in writing any revisions to the SSHASP, and is also responsible for
the following:

Anderson Engineering Company Inc. 4 June 2011
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e Enforcing the requirements of the SSHASP. This includes performing daily
safety inspections of the work site.

e Stopping work, as required, to ensure personnel safety and protection of
property, or where life or property-threatening noncompliance with safety
requirements is found. _

e Determining and posting routes to capable medical facilities and emergency
telephone numbers (including poison control facilities) and arranging
emergency transportation to medical facilities.

e Notifying local public emergency officers of the nature of the site operations,
and posting of their telephone numbers in an appropriate location.

e Observing on-site project personnel for signs of chemical or physical trauma.

e Ensuring that all site personnel have been given the proper medical
clearance, ensuring that all site personnel have met appropriate training
requirements, and monitoring all team members to ensure compliance with
the SSHASP.

2.1.3 The Project Health, Safety and Environmental Officer

The Project Health, Safety and Environmental Officer (HSE) is responsible for
the preparation and modification of this SSHASP. Any changes to the SSHASP
must be approved by the HSE Officer. The HSE Officer is the designated
regulatory contact on matters related to occupational Health and Safety.

2.1.4 Lower Tier Contractors

On-site lower tier contractors and their personnel are responsible for
understanding and complying with all site requirements. Contractors are
required to follow the guidelines established in this SSHASP.

2.1.5 Visitors

Site visitors are required to review and acknowledge their understanding of this
SSHASP. Site visitors are expected to abide by the requirements of the plan and
cooperate with site supenvision in ensuring a safe and healthful work site. Site
visitors are not to enter the site alone and shall be escorted by qualified site
personnel.

O000COOOO0OO0O0O0OOOOLOLOOOOOCOOOOLOCOLOOLOOOLOLOOOLOLOOOO
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Site Specific Health & Safety Plan
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3.0

GENERAL PROJECT INFORMATION AND SCOPE

31 Project Scope of Work Summary

The Rico project consists of work in and around the Town of Rico Colorado. The St.
Louis Mine adit located north of Rico discharges water to a series of settling ponds.
There are 13 ponds of various sizes that are connected to flow the mine water through
the pond network. The water is retained to allow settlement of metals from the mine
discharge. The water is eventually released from the pond network to the Dolores
River. The Rico remediation activities consist of monitoring, data collection and pond
area work. The work activities are described below

3.1.1 Inspections The ponds are to be inspected on a monthly basis to observe the
pond function and pond system condition. Inspections are to identify any problems with
the system that may warrant further investigation or correction. The specific inspection
items are as follow:

Embankment Condition

Pond to Pond Drain System Function

Spillway Function

Pond Water Levels

Minor debris cleared from drains and spillways.

3.1.2 Sampling Surface water is to be sampled at various locations within the St.
Louis Ponds and the Dolores River. The sampling is to be completed per the Sampling
and Analysis Plan and the Quality Assurance Project Plan. Flow measurements are to
be made of adit and pond discharges, pond flows and several points along the Dolores
River. Groundwater levels will be monitored at piezometers located at various locations
around the St. Louis Ponds. Sampling will be completed on a monthly basis.

3.1.3 Pond Solids Drying Area Construction An area for dewatering and drying of
solids removed from the settling ponds will be constructed. The drying areas will be
constructed per the construction plan. The drying areas will be enclosed by earthen
embankments and the bottom surface graded to drain and collect fluids.

3.1.4 Pond Solids Removal Sediment solids within the St. Louis ponds are to be
removed from the upper ponds. The pond solids are to be removed according to the
removal plan. Pond solids will be removed using mechanical and or dredge/pump

_methods. Initial removals will be studied and evaluated for selection of a feasible and

effective extraction alternative. Removals will begin with Pond 18.
3.2 SSHASP Scope

This SSHASP has been prepared to address the Scope of Work outline in Section 3.1,
Project Scope of Work Summary. Based on the information herein and current site
conditions, this SSHASP will be supplemented with a Risk Assessment, Task Safety
Environmental Analysis (TSEA) prepared by the contractor's on-site supervision and
project personnel.

Anderson Engineering Company Inc. 6 June 2011
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3.3 Site Location

The St Louis Site is located north of Rico, Colorado along CO Hwy 145
Latitude/Longitude of general locations will be accessed are below.

Latitude: 108 degrees, 01 min, 44 sec.
Longitude: 37 degrees, 41 min, 47 sec.

3.4 Site History

Mining at the St Louis site began with the St Louis Tunnel by the St. Louis Smelting and
Refining Co. during 1930-1331. A major crosscut connected the St Louis tunnel to the
Mountain Springs Mine. This resulted in a continuous source of mine water to the
Dolores River. The pond system was initially constructed at about the same time. The
pond system has been modified and added to over the years. A sulfuric acid plant was
built at the St Louis pond area and operated between 1955 and 1964. The Anaconda
Co. obtained rights at the St Louis area and conducted exploration drilling from 1980 to
1983. Anaconda also installed a lime plant at the St Louis Site to treat the mine
discharge in 1984. Atlantic Richfield Co later acquired the Anaconda Co.; the Rico-area
properties including the St. Louis Site were later transferred to Rico Development Co.

OOO0O00O0OOO0OOOOOLOOOLOOOOOOOOOOOOLOOOLOOOOTLOOO
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4.0 HAZARD EVALUATIONS/RISK ANALYSES

A summary of the principal hazards (including biological, physical, chemical, environmental,
etc.) for the anticipated project scope are shown in the following table.

Applicable hazards are checked in the Hazard Analysis table

Yes

X X X X X

X o X X X

x
X

x (seasonal)
X

X(seasonal)
X(seasonal)
X(seasonal)

X

X

X

Blood borne Pathogens (potential bleeding injury)
General Physical Hazards
Excavation/Trenching (requires separate permit)
Heavy Equipment and Machinery

Underground Hazards

Crane Operations

Mechanical and Flame-Cutting Equipment
Energized Electrical Equipment

Access/Egress

Noise

Housekeeping

Material Handling

Drum Handling

Confined Space Entry (requires separate permit)
Heat Stress

Cold Stress

Adverse Weather

Vehicular Traffic

Compressed Gases and systems

Poisonous Plants

Poisonous Snakes and Animals

Insect Hazards

Water Safety

Working on Dredge Barge/Boats/Tug and Shore
Chemical Hazards (See attached detailed Chemical Hazard, Pb,
Analysis)

A risk based approach has been used to complete hazard analysis. The risk based approach
shall be examined to determine the extents of the respective hazards. See Appendix F, Job
Hazard Analysis and Risk Assessment.

O0000C0O0O00OO0OCOOOOLOLOOLOOOCOLOCOOOOOOOLOOCOOOOOOOO
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5.0 EMPLOYEE TRAINING REQUIREMENTS

5.1 Daily Toolbox Meetings

All site personnel shall be required to attend Daily Toolbox Meetings which will be held
immediately at the start of each work shift. Tooltjox meetings shall be documented on
the Daily Toolbox Meeting Record, See Appendix B. Minimum information to be covered
in the meeting is as follows:

¢ Relevant HASP review

e Hazard communication review

e Assessment of the risks of any issues arising from the site walkover and location

of on-site equipment and materials

Planned tasks for the day and hazards associated with those tasks

Hazard mitigation activities to be performed

Assignment of specific safety responsibilities

Review and completion of applicable permit(s)

Right and obligation to "Stop Work"

Right and obligation to discuss and ensure proper Management of Change

(MoC)

¢ Review the completed Risk Assessment , TSEAs. The focus should be on how
to complete activities on a given site during that work day. The TSEA discussion
shall also include identification of “Stop Work" triggers.

e Review of Pb potential exposure

e Other relevant Anderson Defined Practices (ADP) that employees are trained on
include PRE, Emergency Procedures, Remote Driving, Working Alone,
Communication Plan, Vehicle Inspections, Heat/Cold Stress and Fitness for
Duty

5.2 Risk Assessment and Task Safety Environmental Analysis Development
and Review

A Risk Assessment (RA) shall be prepared for the Site, Project and Job Phase of the
work. The Work Risk Assessment Tool will be utilized. The RA is to be prepared by all
entities involved in the work. The RA is to define hazards and mitigations. Risk scores
are to be determined for all jobs related to the work. Employees will use the RA to aid in
preparation of the Task Safety and Environmental Analysis (TSEA)

A TSEA will be developed for each Task identified in the work plan and as othenvise
needed. The TSEA must be completed and approved prior to start of work. See
Appendix A for detailed information on TSEA development. The TSEA should be
developed and reviewed with all affected site personnel. Whenever a job transfer occurs
and when changes in conditions or scope of work necessitate modifications, the TSEA
must be updated and reviewed with affected personnel.

The TSEA must comply with the SSHASP and becomes an integral part of the SSHASP
when implemented. Maintain TSEA’s and the SSHASP in the same location for easy
access by all individuals involved in the project.

Anderson Engineering Company Inc. 9 June 2011
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6.0

PERSONAL PROTECTIVE EQUIPMENT REQUIREMENTS/
PROTOCOLS & PROCEDURES '

6.1 Levels of Protection

Use of Personal Protective Equipment (PPE) is characterized into four major levels
which are referred to as Level A, B, C, or D. The definition of each is as follows:

Level A:  Provides maximum respiratory protection and skin protection utilizing fully
encapsulating suit ensembles, Self Contained Breathing Apparatus (SCBA)
and/or Supplied Air Breathing Systems (SABS).

Level B:  Provides maximum respiratory protection using SCBA, SABS, or a
combination with reduced skin protection. Chemical resistant splash suits
are utilized.

Level C: Respiratory protection is reduced using air filtering respirators and
appropriate media coupled with outenvear as used in Level B or D.
Chemically resistant clothing is often employed.

Level D:  Standard work attire for site operations includes Hard Hat worn at ali times,
safety glasses-with side shields, steel toed boots, long-sleeve shir, traffic
vest, and appropriate hand protection. Note: When working near water the
BP Water Work Policy shall be followed with the appropriate water safety
equipment. '

All personnel working at the Rico Project at a minimum will be required to comply with
Level D PPE. The site PPE is to provide protection of onsite works to physical hazards
and potentiai chemical and biological hazards, those persons working in close contact
will metals impacted soils, solids or water will be required to use an upgraded Level D
with rubber boots or full water waders, Tyvek coveralls and chemical resistant
rubber/latex gloves. The HSE Officer will determine the need to elevate the PPE level
and to address respiratory protection for air borne contaminates. The RA attached to
this SSHASP will further define PPE use. All employees will be trained in the use and
maintenance of PPE. The AECI PPE defined practice will be followed.

OCO0OCOOOO00OOCOO0OLOOOLOOCOOOO00OOOOOOLOOCOOLOOOO0

Anderson Engineering Company Inc. 10 June 2011




COOO0OCOOO

r
@,

SlOiG1G10I01010101010101010101I0101C1 0010101010101 01010)1 0101001010

Site Specific Health & Safety Plan
Rico Project

7.0 SITE CONTROL MEASURES AND PROCEDURES

71 Visitor Information
Visitors to the site shall abide by the following:

* Allvisitors shall be instructed to stay outside the contamination zone (exclusion
and contaminafion reduction zones) and remain within the clean zone during the
extent of their stay. Visitors shall be cautioned to avoid all contact with
contaminated or suspected contaminated surfaces.

» Visitors requesting to observe work conducted in the exclusion zone (EZ) must
meet EZ entry requirements and wear all appropriate PPE, prior to entry into that
zone. If respiratory protective devices are necessary, visitors who wish to enter
the contaminated zone must produce evidence that they have had a complete
physical examination, training, and have been fit-tested for a respirator within the
past 12 months.

e Visitor inspection of the contaminated area shall be at the discretion of the Field
Supervisor.

7.2 Potable Water

An adequate supply of potable water shall be provided at the work site. Either individual
water bottles shall be supplied, or a portable container shall be used to dispense
drinking water. If a portable container is used, then the following rules shall be followed:

» Portable containers used to dispense drinking water will be capable of being
tightly closed and shall be equipped with a tap dispenser. Water shall not be
dipped from the container.

» Containers used for drinking water shall be clearly marked and not used for any
other purpose.

o Disposable cups will be supplied; both a sanitary container for unused cups and
a receptacle for disposing of used cups shall be provided.

7.3  Non-Potable Water

Outlets for non-potable water shall be identified to cleariy indicate that the water is
unsafe and is not to be used for drinking, washing, or cooking purposes. There shall be
no cross-connection (open or potential) between potable and non-potable water
systems. Non-potable and potable water systems shall be separated so as to minimize
confusion and possible cross-contamination.

7.4  Toilet Facilities
Temporary toilet facilities shall be available for site workers.

7.5 LoglIn/Log Out

The Daily Toolbox Meeting Record will serve as the log inflog out sheet and will be
maintained at the project Office. Personnel will sign in and out as they enter and leave
the project. At the end of the shift, the log will be collected and reviewed for to insure all
personnel are accounted for by the Field Supervisor. The log shall be incorporated into
project files.

Anderson Engineering Company Inc. 11 June 2011
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Rico Project
7.6 General Protocols

s Site personnel shall wear, at a minimum, Level D protection (Hard Hat worn at all
times, safety glasses-with side shields, steel toed boots, long-sleeve shir, traffic
vest, and appropriate hand protection) whenever working inside the perimeter of
the site.

¢ A fire extinguisher, first aid kit, and eye wash will be available in all vehicles, on
all equipment, and easily accessible at each work area.

« Field operations shall cease during thunderstorms, heavy rains, high winds, or
heavy snows.

e Snow avalanche hazards exist during the winter season along the east side of
the St. Louis Ponds area. DO NOT access this area when deep snow exists on
site. Access the site by the east routes along the dike roads.

e Workers will maintain visual contact with equipment operators.

¢ Drinking water will be provided at the site.

¢ Personnel will obey all posted traffic regulations.

s Seat belts are to be worn at all times when vehicles are in motion.

« If any H&S concerns change or unexpected site conditions arise which threaten
the H&S of personnel, field operations are to be halted and the HSE Officer is to
be contacted immediately for evaluation.

e At least one copy of this plan will be available at the Site.

¢ Ensure that no one is required to lift more than 50 pounds.

* Anyone exposed to falls 6 feet or more must use an appropriate fall protection
device and must be trained in its use. Comply with Working at Heights ADP.

e Any person working within 6 ft of water 3 ft deep or a wet condition entrapment
hazard shall comply with the Working On Or Near Water Policy (Attached to this
SSHASP).

¢ General outdoor construction areas will be illuminated to a minimum of 3-foot
candles. Supplementary lighting may be necessary at night, or in other areas
such as first aid stations, administrative areas, etc.

« Employees will inform their partners or fellow team members of non-visible
effects of heat stress. The symptoms may include:

e Headaches/Dizziness

* Nausea

¢ Blurred vision

s Cramps

* |rritation of eyes, skin, or respiratory tract
¢ Follow Heat Stress ADP

e Employees will inform their partners or fellow team members of the effects of
cold stress. The symptoms may include:

e Headaches/Dizziness
e Shivering
* Follow Cold Stress ADP

¢ Control of hazardous energy and hazardous material sources (Lockout/Tagout)
will be adhered to during any activity requiring the isolation of energy or
hazardous materials. '

Anderson Engineering Company Inc. 12 June 2011
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8.0 ANDERSON ENGINEERING DEFINED PRACTICES

The Anderson Engineering Co. Inc. Defined Practices (ADP) provide specific information
and actions for addressing safety issues and hazards. The ADPs are to be available on
site and are included to this SSHASP by reference. All onsite employees will be trained
as appropriate on the ADPs. Competency of employees will be verified. The ADPs that
are applicable to this project include the following:

Communication Plan

Daily Tool Box Meetings

Driving Safety

Emergency Response

Lifting Operations

LOTO

Excavation and Ground Disturbance
Fitness for Duty

Heat and Cold Stress

Heavy Equipment and Vehicle Safety
Hazard Communication

Overhead Power-lines

PPE and Respiratory Protection
Scoping Document - Pennits
SIMOPS

Stop Work

TSEA

9.0 EMERGENCY RESPONSE/CONTINGENCY PLANS
9.1 Discovery and Procedures
If a project employee discovers a spill, fire or injury the following steps shall be taken.

Assess the situation as to hazards prior to approaching the scene;
Determine the need for assistance;

Contact emergency services as required - 911;

Contact Field Supervisor

AECI Project Manager

AECI HSE Officer

Remediation Management (RM) Contact

Field Supervisor shall take appropriate measures to stabilize the scene.

- 9.2 Emergency Contacts and Actions
State Police: Contact 911 or

Emergency — Contact 911
Non-emergency 911
Actions: Describe situation and need for assistance.

Fire: Contact 911
Actions:  Use fire extinguisher if it is safe to do so.

Anderson Engineering Company Inc. 13 ' June 2011
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Explosion: Contact 911
Actions: Evacuate area to muster area and account for all personnel. Muster at St
Louis entry gate.

Ambulance: Contact 911 or Contact
Actions:  Assess nature and seriousness of injury. Administer first aid/ CPR as
necessary.

Hospital: Contact 911 / 970-565-6666 (Cortez)

Southwest Medical Center
1311 N. Mildred Rd, Cortez CO
970-565-6666

Alternate

Hospital: Telluride Medical Center,
500 West Pacific Ave, Telluride, CO
970-728-3848.

Injury: Contact 911
Actions: Assess nature and seriousness of injury. Administer first aid as necessary.

Weather: www.weather.qov — internet or tune radio to frequency in area —
Actions:  Halt activities and seek shelter during thunderstomms, tornadoes, high winds,
snowstorms, etc.

Colorado Emergency Management: Contact (970) 677-2257

Dolores County Sheriff's Office:  Contact (970) 677-2257, Emergency 911
Actions: Assess nature and seriousness of incident or condition.

Spill: Contact 911
Actions: Contain spill within immediate area if it is safe to do so and contact HAZMAT
Team: Rico Fire Department 972-967-2861

Dolores County Fire Dept 972-882-4096

Environmental Protection Agency (EPA)
Release of hazardous materials and /or substance
Contact a Region 8 OSC (303) 293-1788

Depending on the quantity of the release as defined in the requirements under the NCP,
a call to the National Response Center at 1-800-424-8802 may be necessary

Federal Emergency Management Agency (FEMA)
Contact FEMA when large-scale natural or manmade disasters occur such as

OCO00O00O0OOOOOOLOOLOCOLOOOOOLOOOLOOOOOLOOCOOOOOOOOOO

earthquakes, floods, forest fires, terrorist attack, etc. (800) 621-3362
U.S. National Response Center
Spills that exceed reportable quantities (800) 424-8802
Anderson Engineeﬁng Company Inc. 14 June 2011
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State Agency (ies)
Colorado Department of Public Health and Environment  303.692.2000 or
Toll Free 1.800.886.7689
OSHA
To report accidents, unsafe working conditions, or safety and health violations.
(800) 321-OSHA (6742) — [National Toll Free Number]

Other Emergency Information: All personnel on site must report any near-miss accident,
accident, injury, or iliness to their immediate supervisor or the Field Supervisor. Near
misses, accidents, incidents, and injuries involving visitors, client representatives, and
contractors will be documented in the project files. A detailed report will be submitted to
AECI within 24 hours after the accident. An accident investigation will be conducted as
soon as emergency conditions no longer exist and first aid and/or emergency medical
treatment has been provided.

9.3 Hospitals/ Infirmaries
Southwest Medical Center
1311 N. Mildred Rd, Cortez CO
970-565-6666

Alternative Hospital:

Telluride Medical Center,

500 West Pacific Ave, Telluride, CO
970-728-3848.

9.4 Emergency Equipment On-Site

A fire extinguisher, first aid kit and eye wash bottle will be kept in each piece of
equipment and in each work zone at all times.

9.5 Personnel Responsibilities During Emergencies

The HSE Officer will ensure that all necessary emergency equipment is ready for use
and will train all personnel in emergency procedures. The HSE Officer will also establish
emergency evacuation routes from all locations of the work area. During the daily
toolbox safety meeting and prior to beginning work, a staging area will be designated
where workers will meet in the event of an evacuation for an emergency.

In case of emergency, The HSE Officer will implement site emergency procedures with
consideration for the following:

1. Evaluating the emergency conditions and making recommendations regarding
risks to off-site personnel and the public, the necessity of upgrading PPE to
protect on-site personnel and emergency responders, and recommending
evacuation of on-site personnel;

2. Providing first aid for injured or exposed personnel;

3. Preparing a written accident report for submission to AECI.

All site incidents and accidents that occur in connection to this project will be recorded
and reported to AECI.

Anderson Engineering Company Inc. 16 June 2011
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9.6 Medical Emergencies

Seriously injured or ill personnel should not be moved, unless their lives are
endangered, until an assessment has been made by a person trained in first aid and
cardiopulmonary resuscitation (CPR). Where the potential exists for the person
providing first aid to come into contact with the victim’s blood, a protective barrier such
as gloves or mouth shield will be used. Emergency medical services can be obtained by
calling 911 by telephone, or indirectly, by contacting someone with a telephone by two-
way radio.

Any person who becomes ill or injured in the presence of contaminated material must be
decontaminated to the maximum extent possible. If the injury orillness is minor, full
decontamination should be completed and first aid administered before transport. If the
person’s condition is serious, partial decontamination may be completed (i.e., disrobing
the victim and redressing in clean coveralls or wrapping in a blanket). First aid should
be administered while awaiting an ambulance or paramedics.

Any person transporting an injured/exposed person to a clinic or hospital for treatment
should take directions to the hospital (map attached) and information on the chemical(s)
that person may have been exposed to. The MSDSs for the chemicals on-site are
attached to the plan, See Appendix C.

Any vehicle used to transport contaminated personnel will be cleaned or decontaminated
as necessary. The Medical Case Management ADP will be followed.

9.7 Fire or Explosidn

In the event of a fire/explosion, personnel will determine whether the fire is small enough
to readily extinguish with immediately available portable extinguishers or water, or if
other fire-fighting methods are necessary.

Non-essential personnel will be directed away from the area of the fire.

If a fire is judged to be small enough to fight with available equipment, personnel will
attempt to extinguish the fire provided that:

1. They are able to approach the fire from the upwind side, or opposite to the
direction of the fire’s progress.

2. The correct extinguisher is readily available. (A type ABC fire extinguisher shall
be in all equipment.)

3. No known complicating factors are present, such as likelihood of rapid spread,
imminent risk of explosion, or gross contamination.

If evacuation is necessary, all personnel will proceed to the pre-designated staging area
for a head count and await further instructions for the HSE Officer. The HSE Officer will
prepare a written incident report for submission to AECI within 48 hours

OO000O00OO00O00O0OOLOOOOOOOOCLOLOOOOOCOOOOOOOOOOOOOO0O
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9.8  AECI Reporting Requirements

Notification & Reporting Procedures:

Incidents are classified into three basic types: Major (including High Potential Incidents
and High Potential Near-Misses), Non-Major, and Near-Miss. When an incident occurs,
an incident/near-miss investigation report needs to be completed using the Traction
System. The first step is to assess the severity based on the Incident Notification and
Reporting Table Definitions (Appendix E, Attachment 1). The initial evaluation
determines the appropriate notification.

When an incident occurs, the staff and contractors must notify the appropriate contacts
(Appendix E, Attachment 2-Emergency Contact Phone Numbers and Call-out Tree),
verbally or via email, as required. The notification often includes an initial Report.
Appendix E, Attachment 3 shows the Incident Notification and Reporting Process Table,
for notification and reporting requirements. Once the severity is assessed, the Field
Supervisor, AECI Project Manager, AECI HSE Officer, and RM Contact are notified as
required. Once staff has completed an investigation, a completed report must be
submitted. It is at this time that corrective action is recommended and monitored.
Appendix E, Attachment 4 — Emergency Summary Information, shows a summary of key
phone numbers and parties. Appendix E, Attachment 5 — Hospital Location Map, shows
the route to get to the hospital from the Site.

« Whenever a Major Incident or High Potential Incident occurs, the AECI Project
Manager and AEC| HSE Officer must receive immediate verbal notification,
followed by a written report.

s The AECI Salt Lake City Office (1-888-399-2324 or 801-972-6222) is a resource
for communications as well as emergency response. If needed, the AECI Salt
Lake City Office can be called for notification support on Major Incidents when
AECI personnel are not immediately available and when an incident has
occurred where the severity is unknown or additional support may be needed.

For all Major Incidents and High Potential Incidents, AECI will contact the Incident
Notification Center to assist in notifications.

10.0 SITE CONTROL PROGRAM

This Site Control Program is deigned to minimize the spread of hazardous substances from
contaminated areas to areas that have not been contaminated. The Site Control Program is
intended to identify and isolate contaminated areas of the site, to facilitate emergency
evacuation and medical care, to prevent unauthorized entry to the site, and to deter vandalism
and theft.

The Field Supervisor is responsible for ensuring the Site Control Program is updated as
needed.

A site map(s) indicating the site perimeter, entry and exit points, work zones, emergency
equipment storage locations, and evacuation routes and places of safe assembly is attached to
this HASP.

Anderson Engineering Company Inc. 17 June 2011
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For the safety of all personnel, access to this site is restricted to only those site workers who
have access approval from the Field Supervisor. To further reduce the potential for chemical
exposure, site workers shall only enter into zones in which they have access approval from the
Field Supervisor.

During hours of site operation, site entry and exit is authorized only at the point(s) identified on
the attached Site Map. Entry and exit at these points is controlled by warning signs. During
hours that the site is not operating, access to the site is controlled by warning signs and fencing.

For accountability purposes, all site visitors to the site must register with the Field Supervisor.
Visitors are required to be escorted. Visitors are expected to comply with the requirements of
this HASP. Visitors who will enter contaminated areas of the site must provide adequate
documentation that they have the required training and medical evaluation as required by this
HASP. Visitors shall receive a site-specific briefing about protecting themselves from site
hazards, recognizing site zones, and following emergency evacuation procedures. Visitors shall
have the required PPE for the areas that they will visit.

The buddy system should be used for all site workers. The buddy system involves two
individuals working together on a project for safety purposes. While working on the buddy
system each individual shall be able to maintain visual contact with the other individual.
Constant eye contact allows both individuals to be able to respond to the other individual in the
case that the person is injured or in need of assistance.

It is discouraged having a single worker onsite. If the situation is needed, the individual shall
use an offsite point of contact as their buddy in the buddy system. The single worker shall
check-in with their buddy upon arriving onsite, every 2 hours thereafter, and upon leaving the
site.

11.0 PERMITS

The AECI/Field Supervisor is responsible for ensuring the completion of the necessary permits
for the work to be completed. The permits shall be completed and signed by a competent
person as assigned by the Field Supervisor. The pond work will require permits. The inspection
and sampling work will not require permits, however all employees shall be briefed on the
Working near Water Policy attached to this HASP. All permits will be completed per the
Scoping Document Permits ADP and the respective Permit ADP. The Permit ADPs shall be on
site and are hereby referenced. The following Permits are expected for the Scope of Work at
the Rico Project. :

s Excavation and Ground Disturbance
e Overhead Power-lines
e Lifting Operations

Although not a permit, the Working On/Near Water Policy will be complied with. The policy
requires that safety training and specific water safety equipment be utilized when working within
6 ft. of water that is 3 ft. deep or a soft bottom exists with a potential entrapment hazard.

This policy is attached as Appendix F to this SSHASP.

Anderson Engineering Company Inc. 18 June 2011
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Task Safety Environmental Analysis
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Task Safety Environmental Analysis (TSEA) Procedure
1.0 GENERAL INFORMATION

A task safety environmental analysis (TSEA) is a hazard identification technique that involves breaking
a job down into basic work elements. Each element is then scrutinized to identify all conditions or
activities that could possibly lead to an accident.

A TSEA is a procedure used to review job methods and uncover hazards that: 1) may have been
overlooked in the layout of the plant or building and in the design of the machinery, equipment, tools,
work stations, and processes; 2) may have developed after production started; or 3) resulted from
changes in work procedures or personnel.

A TSEA is an important accident prevention tool that finds and eliminates or minimizes hazards before
the job or task is performed. Since employees and supervisors know the jobs the best, it is important

that they provide their knowledge and experience about safety and health as they relate to the task or
job being analyzed. Some other benefits of a TSEA are:

Train hew employees on jobs they will be performing, or provide refresher training.

Study jobs for possible improvements in methods or steps, or when they are added or removed.
Use as a refresher for jobs that are non-routine or performed infrequently.

Use as an accident investigation tool.

Most importantly, use as a tool to inform employees of specific job hazards and protective
measures to avoid accidents or injuries.

The four basic steps in making a job safety analysis are:

1. Select the job to be analyzed.

2. Break the job down into successive steps or activities and observe how these actions are
performed.

3. ldentify the hazards and potential accidents.

4. Develop safe job procedures to eliminate the hazards and prevent the potential accidents.

In order to complete a TSEA correctly, all health and safety aspects of the job must be analyzed
thoroughly.

Anderson Engineering Company, Inc 1 September 2009
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APPENDIX B

Daily Toolbox Safety Meeting Record
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DAILY TOOLBOX MEETING RECORD Pago 10f 2
Job(s) Location(a) Date::

Name of PM or PE: _

SIMOPS or Muttl-Craw Activity? Yoa No If yas, describe. SIMOPS, .

Has the SIMOPS worlc plan baen conymunicatad to all worldorcs? Yes No 1
Name of SIMOPS PIC: ) z Cotnpany: '

Does the work activity require an MoC? Yes No .

If yes, tiga it been aulhorizexi by AM for stait-up? : Yas: No (i No, Stop Work and consult AM.)
Does a valid rlak-assessed SOP for this job exdst? , Yes No :

If yes, have person(s) performing work been trained in that procedure? Yes No (if No, conduct TSEA.)

List any aaiaty discuseion topics oovarsd:

List alt Jobs to be perfonned today (Soope of worlk for day):

identify if there are any permitied activities and document the permit nurtiher:

Does each job and task have a-valid, assodated risk assessment assigned to each listed Job above? " Yes No
Have job and task risk assessments been validated on alts? Yea No
Have newly identified risks been documented in the TSEA? , - Yea No

Has a member of the workforce conducling each task paridpated in the Risk Assessment for that task? Yes No
Have all membeia of the worldfonie oonfirmed understanding of the work scope, hazards, risk controls and mitigatioh? Yes No

Was a competent pemon involved in this or any other riak assessment pertaining to these tasks? Yes No

Has everyone reviewed the current Emergency Response Plan? Yes No
Have equipment chedts been oompleted, documented and reviewed? Yes No /A
Will any oonditioos change the muster points for today? Yes No If yes, describe and discuss with crew.;

Best pradtice/activity(s) observedt Yes No (f Yes, describe them)

Were there.any Inolderits or First Ald Reports for the day? Yes No (if Yes, nama them) .

Were there any ‘Stop Work' trésrventiona? Yea No (If Yes, describe them)

Area tor improvement Practioe/Activity(s) Obeervad: Yes No (If Yes, name them)__
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DAILY TOOLBOX MEETING RECORD Page20f2

Slonefure Faoe | -
. i tndividual Name/Company Initiale & Sign | initials & Sign | Lwogruscl?n':h;j:::e':{amn:b:&wne
Lknew the hazarde. Name/Signature In time outTime |
By signing here, you are stoting the aataly. ‘
folltnving: . In & Fit Out & Fit | will STOP the job If anyone
1. You have been involved In the . identifies a haezeid or #dkiitional
Task Safety Environmental Analysis In &FIt Out a Fit miligation not reontded on the
and understand ttie hazards and risk TSEA.
control actions associfited with each In &Fit Oud & Fit I will be alert to atyy changes In
task you are about to perform. personnel, conditione at the work
2. You undetetand the permit to work In & Fit Ot & Fit site br hazards not covmed by the
requirements applicable to the woik _ original TSEA.
you are about to perlbrm (if it In & Fit Out & Fit tf k Is neceasary to STOP THE JOB,
Includes pennitted activities). ' | Will rexessess the task, hamands and}
3. You are awsra that no tasite or In & Fit Qut & Fit mitigations; and then amend the
work (that Is not \isk-assessed) ts to TE&EA as nseded.
be perfcmied. in & Fit Out & Fit “
4. You also are aware of your
obligation to *Stop Work’ . in & Fit Out & Fit
Lartived and departed fit for duty. -
5. You are phystcally and mentally Iit In & Fit Out& Fit ANDERSON
tor duty. ARGINATRING ESNUPSAT ING.
€. You are net imder the Influence of In & Pit Out & Fit Narnes of sits visitors not invoived
any type of medication, drugs or In the work activities:
alcohol that coukt aftect your ability to} _
;032 :z'rely;mre of your Al the conclusion of the day, | certify that the job site is being leit in a safe InfOut _
responalbillty to bring any iiness, condition and |hera wera no reporte of Injury or first sid. infO® X
Injury (regardtess of where ot witien It Yes Mo
occurred) or fatigue issue you may _ : {n7Out
have to the afterflion of the Work Signature of Work Grew Leader
Crew Leader, in/ QW
8. You eigned out uninjured uniess :
you have othenMse infsttned the (If above answer Is No, inform the PM o¢ PE, when applicatie.) In/Out
Work Crew t_gader.
SIMOPS NOTE

SIGNATURES ARE REQUIRED BY | DRafnitions: Project — A plarvied set ol Interrelated jobs to be executed over a parlod of time. Job - A general
ALL PERSONS INVOLVED IN A activity, Including several different tasks that oocur when working on a project. Task — One of several potential
WORK TASK OR WHO MAY specific actions that occur as part of the prooaes to complete a job. Hazard — The potential for an uncontrolled

| BECOME AFFECTED BY A SIMOPS| release of, or unwanted contact with, a biological or energy source.
SITUATION, :
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APPENDIX C

Material Safety Data Sheets
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Chevron
Material Safety Data Sheet =

SECTION 1 PRODUCT AND COMPANY IDENTIFICATION

DIESEL FUEL No. 2

Product Use: Fuel

Product Number(s): CPS203410 [See Section 16 for Additional Product Numbers]

Synonyms: 15 S Diesel Fuel 2, Alternative Low Aromatic Diesel (ALAD), Caico LS Diesel 2, Caico
ULS DF2, Caico ULS Diesel 2, Chevron LS Diesel 2, Chevron ULS Diesel 2, Diesel Fuel Qil, Diesel Grade
No. 2, Diesel No. 2-D S15, Diesel No. 2-D S500, Diesel No. 2-D S$5000, Distillates, straight run, Gas Oil,
HS Diesel 2, HS Heating Fuel 2, Light Diesel Oil Grade No. 2-D, LS Diesel 2, LS Heating Fuel 2, Marine
Diesel, RR Diesel Fuel, Texaco Diesel, Texaco Diesel No. 2, Ultra Low Sulfur Diesel 2

Company Identification

Chevron Products Company

Marketing, MSDS Coordinator

6001 Bollinger Canyon Road

San Ramon, CA 94583

United States of America

Transportation Emergency Response

CHEMTREC: (800) 424-9300 or (703) 527-3887

Health Emergency

Chevron Emergency Information Center: Located in the USA. International collect calls accepted. (800)
231-0623 or (510) 231-0623

Product information

MSDS Requests: (800) 689-3998

Technical Information: (510) 242-5357

SPECIAL NOTES: This MSDS covers all Chevron and Caico non-CARB Diesel No. 2 Fuels. The sulfur
content is less than 0.5% (mass). Red dye is added to non-taxable fuel. (MSDS 6894)

SECTION 2 COMPOSITION/ INFORMATION ON INGREDIENTS

COMPONENTS CAS NUMBER | AMOUNT

Diesel Fuel No. 2 68476-34-6 100 %wt/wt

Distillates, hydrodesulfurized, middle 64742-80-9 0 - 100 %wt/wt

Distillates, straight run middle (gas oil, light) 64741-44-2 0 - 100 %wt/wt

Kerosine 8008-20-6 0 - 25 Y%wt/wt

Kerosine, hydrodesulfurized 64742-81-0 0 - 25 %Y%wtiwt

Distillates (petroleum), light catalytic cracked 64741-59-9 0 - 50 %wt/wt
Naphthalene 91-20-3 0.02 - 0.2 %wt/wt

Total sulfur | None 0 - 0.5 %wt/wt

Revision Number: 8 7 DIESEL FUEL No. 2
Revision Date: July 31, 2006 MSDS : 6894




SECTION 3 HAZARDS IDENTIFICATION
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EMERGENCY OVERVIEW

- COMBUSTIBLE LIQUID AND VAPOR

- HARMFUL OR FATAL IF SWALLOWED - MAY CAUSE LUNG DAMAGE IF SWALLOWED

- CAUSES SKIN IRRITATION

- MAY CAUSE CANCER BASED ON ANIMAL DATA

- TOXIC TO AQUATIC ORGANISMS

IMMEDIATE HEALTH EFFECTS

Eye: Not expected to cause prolonged or significant eye irritation.

Skin: Contact with the skin causes irritation. Skin contact may cause drying or defatting of the skin.
Symptoms may include pain, itching, discoloration, swelling, and blistering. Contact with the skin is not
expected to cause an allergic skin response. Not expected to be harmful to internal organs if absorbed
through the skin.

Ingestion: Because of its low viscosity, this material can directly enter the lungs, if swallowed, or if
subsequently vomited. Once in the lungs it is very difficult to remove and can cause severe injury or
death. May be irritating to mouth, throat, and stomach. Symptoms may include pain, nausea, vomiting,
and diarrhea.

Inhalation: Mists of this material may cause respiratory irritation. Symptoms of respiratory irritation may
include coughing and difficulty breathing. Breathing this material at concentrations above the
recommended exposure limits may cause central nervous system effects. Central nervous system effects
may include headache, dizziness, nausea, vomiting, weakness, loss of coordination, blurred vision,
drowsiness, confusion, or disorientation. At extreme exposures, central nervous system effects may
include respiratory depression, tremors or convulsions, loss of consciousness, coma or death.

DELAYED OR OTHER HEALTH EFFECTS:

Cancer: Prolonged or repeated exposure to this material may cause cancer. Whole diesel engine
exhaust has been classified as a Group 2A carcinogen (probably carcinogenic to humans) by the
International Agency for Research on Cancer (IARC). Diesel exhaust particulate has been classified as
reasonably anticipated to be a human carcinogen in the National Toxicology Program's Ninth Report on
Carcinogens. The National Institute of Occupational Safety and Health (NIOSH) has recommended that
whole diesel exhaust be regarded as potentially causing cancer. Diesel engine exhaust is known to the
State of California to cause cancer. Contains naphthalene, which has been classified as a Group 2B
carcinogen (possibly carcinogenic to humans) by the International Agency for Research on Cancer
(IARC).

See Section 11 for additional information. Risk depends on duration and level of exposure.

| SECTION 4 FIRST AID MEASURES | - |

Eye: No specific first aid measures are required. As a precaution, remove contact lenses, if worn, and
flush eyes with water.

Skin: Wash skin with water immediately and remove contaminated clothing and shoes. Get medical
attention if any symptoms develop. To remove the material from skin, use soap and water. Discard
contaminated clothing and shoes or thoroughly clean before reuse.

Ingestion: If swallowed, get immediate medical attention. Do not induce vomiting. Never give anything
by mouth to an unconscious person.

Inhalation: Move the exposed person to fresh air. If not breathing, give artificial respiration. If breathing is
difficult, give oxygen. Get medical attention if breathing difficulties continue.

Note to Physicians: Ingestion of this product or subsequent vomiting may result in aspiration of light
hydrocarbon liquid, which may cause pneumonitis.
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SECTION 5 FIRE FIGHTING MEASURES

See Section 7 for proper handling and storage.

FIRE CLASSIFICATION:
OSHA Classification (29 CFR 1910.1200): Combustible liquid.

NFPA RATINGS: Health: 0 Flammability: 2 Reactivity: 0

FLAMMABLE PROPERTIES:

Flashpoint: (Pensky-Martens Closed Cup) 52 °C (125 °F) (Min)

Autoignition: 257 °C (494 °F)

Flammability (Explosive) Limits (% by volume in air): Lower: 0.6 Upper: 4.7

EXTINGUISHING MEDIA: Use water fog, foam, dry chemical or carbon dioxide (CO2) to extinguish
flames.

PROTECTION OF FIRE FIGHTERS:

Fire Fighting Instructions: For fires involving this material, do not enter any enclosed or confined fire
space without proper protective equipment, including self-contained breathing apparatus.
Combustion Products: Highly dependent on combustion conditions. A complex mixture of airborne
solids, liquids, and gases including carbon monoxide, carbon dioxide, and unidentified organic
compounds will be evolved when this material undergoes combustion.

SECTION 6 ACCIDENTAL RELEASE MEASURES

Protective Measures: Eliminate all sources of ignition in the vicinity of the spill or released vapor. If this
material is released into the work area, evacuate the area immediately. Monitor area with combustible
gas indicator.

Spill Management: Stop the source of the release if you can do it without risk. Contain release to
prevent further contamination of soil, surface water or groundwater. Clean up spill as soon as possible,
observing precautions in Exposure Controls/Personal Protection. Use appropriate techniques such as
applying non-combustible absorbent materials or pumping. All equipment used when handling the
product must be grounded. A vapor suppressing foam may be used to reduce vapors. Use clean non-
sparking tools to collect absorbed material. Where feasible and appropriate, remove contaminated soil.
Place contaminated materials in disposable containers and dispose of in a manner consistent with
applicable regulations.

Reporting: Report spills to local authorities and/or the U.S. Coast Guard's National Response Center at
(800) 424-8802 as appropriate or required.

SECTION 7 HANDLING AND STORAGE

Precautionary Measures: Liquid evaporates and forms vapor (fumes) which can catch fire and burn with
explosive force. Invisible vapor spreads easily and can be set on fire by many sources such as pilot lights,
welding equipment, and electrical motors and switches. Fire hazard is greater as liquid temperature rises
above 29C (85F).

Do not get in eyes, on skin, or on clothing. Do not taste or swallow. Do not breathe vapor or fumes. Do
not breathe mist. Wash thoroughly after handling. Keep out of the reach of children.

Unusual Handling Hazards: WARNING! Do not use as portable heater or appliance fuel. Toxic fumes may
accumulate and cause death.

General Handling Information: Avoid contaminating soil or releasing this material into sewage and
drainage systems and bodies of water.

Static Hazard: Electrostatic charge may accumulate and create a hazardous condition when handling
this material. To minimize this hazard, bonding and grounding may be necessary but may not, by
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themselves, be sufficient. Review all operations which have the potential of generating and accumulating

an electrostatic charge and/or a flammable atmosphere (including tank and container filling, splash filling,
tank cleaning, sampling, gauging, switch loading, filtering, mixing, agitation, and vacuum truck

operations) and use appropriate mitigating procedures. For more information, refer to OSHA Standard 29
CFR 1910.1086, 'Flammable and Combustible Liquids', National Fire Protection Association (NFPA 77,
'Recommended Practice on Static Electricity’, and/or the American Petroleum Institute (API)

Recommended Practice 2003, 'Protection Against Ignitions Arising Out of Static, Lightning, and Stray
Currents'.

General Storage Information: DO NOT USE OR STORE near heat, sparks, flames, or hot surfaces .USE
AND STORE ONLY IN WELL VENTILATED AREA. Keep container closed when not in use.

Container Warnings: Container is not designed to contain pressure. Do not use pressure to empty
container or it may rupture with explosive force. Empty containers retain product residue (solid, liquid, and/or
vapor) and can be dangerous. Do not pressurize, cut, weld, braze, solder, drill, grind, or expose such
containers to heat, flame, sparks, static electricity, or other sources of ignition. They may explode and cause
injury or death. Empty containers should be completely drained, properly closed, and promptly returned to a
drum reconditioner or disposed of properly.

SECTION 8 EXPOSURE CONTROLS/PERSONAL PROTECTION

GENERAL CONSIDERATIONS:

Consider the potential hazards of this material (see Section 3), applicable exposure limits, job activities,
and other substances in the work place when designing engineering controls and selecting personal
protective equipment. If engineering controls or work practices are not adequate to prevent exposure to
harmful levels of this material, the personal protective equipment listed below is recommended. The
user should read and understand all instructions and limitations supplied with the equipment since
protection is usually provided for a limited time or under certain circumstances.

ENGINEERING CONTROLS:
Use process enclosures, local exhaust ventilation, or other engineering controls to control airborne levels
below the recommended exposure limits.

PERSONAL PROTECTIVE EQUIPMENT

Eye/Face Protection: No special eye protection is normally required. Where splashing is possible, wear
safety glasses with side shields as a good safety practice.

Skin Protection: Wear protective clothing to prevent skin contact. Selection of protective clothing may
include gloves, apron, boots, and complete facial protection depending on operations conducted. Suggested
materials for protective gloves include: Chlorinated Polyethylene (or Chlorosulfonated Polyethylene), Nitrile
Rubber, Polyurethane, Viton.

Respiratory Protection: Determine if airborne concentrations are below the recommended occupational
exposure limits for jurisdiction of use. If airborne concentrations are above the acceptable limits, wear an
approved respirator that provides adequate protection from this material, such as: Air-Purifying

Respirator for Organic Vapors.

When used as a fuel, this material can produce carbon monoxide in the exhaust. Determine if airborne
concentrations are below the occupational exposure limit for carbon monoxide. If not, wear an approved
positive-pressure air-supplying respirator.

Use a positive pressure air-supplying respirator in circumstances where air-purifying respirators may not
provide adequate protection.
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Occupational Exposure Limits:

Component Agency TWA STEL Ceiling Notation

Diesel Fuel No. 2 ACGIH 100 mg/m3 -- - Skin A3
total

] hydrocarbon

Diesel Fuel No. 2 CvX -- 1000 mg/m3 | -- —

Kerosine ACGIH 200 mg/m3 - - Skin A3
Total
hydrocarbon
vapor

Kerosine CVX -- 1000 mg/m3 | -- --

Kerosine, hydrodesulfurized ACGIH 200 mg/m3 - - Skin A3
Total
hydrocarbon
vapor

Kerosine, hydrodesulfurized CVX -~ 1000 mg/m3 | -- -

Naphthalene ACGIH 10 ppm 15 ppm - Skin

(weight) (weight)
Naphthalene OSHA Z-1 50 mg/m3 -- -- --

Attention: the data below are typical values and do not constitute a specification.

Color: Varies depending on specification
Physical State: Liquid

Odor: Petroleum odor

pH: Not Applicable :
Vapor Pressure: 0.04 kPa (Approximate) @ 40 °C (104 °F)
Vapor Density (Air=1): >1

Boiling Point: 175.6°C (348°F) - 370°C (698°F)

Solubility: Soluble in hydrocarbons; insoluble in water
Freezing Point: Not Applicable

Melting Point: Not Applicable

Specific Gravity: 0.8 -0.88 @ 15.6°C (60.1°F) (Typical)
Viscosity: 1.9cSt-4.1cSt@ 40°C (104°F)

SECTION 10 STABILITY AND REACTIVITY

Chemical Stability: This material is considered stable under normal ambient and anticipated storage
and handling conditions of temperature and pressure.

Incompatibility With Other Materials: May react with strong acids or strong oxidizing agents, such as
chlorates, nitrates, peroxides, etc.
Hazardous Decomposition Products:
Hazardous Polymerization:

None known (None expected)
Hazardous polymerization will not occur.
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SECTION 11 TOXICOLOGICAL INFORMATION

IMMEDIATE HEALTH EFFECTS

Eye Irritation: The eye irritation hazard is based on evaluation of data for similar materials or product
components.

Skin Irritation: The skin irritation hazard is based on evaluation of data for similar materials or product
components.

Skin Sensitization: This material did not cause skin sensitization reactions in a Buehler guinea pig test.
Acute Dermal Toxicity: LD50: >5ml/kg (rabbit).

Acute Oral Toxicity: LD50: > 5 ml/kg (rat)

Acute Inhalation Toxicity: 4 hour(s) LC50: > 5mg/I (rat).

ADDITIONAL TOXICOLOGY INFORMATION:
This product contains gas oils.

CONCAWE (product dossier 95/107) has summarized current health, safety and environmental data
available for a number of gas oils, typically hydrodesulfurized middle distillates, CAS 64742-80-9, straight-
run middle distillates, CAS 64741-44-2, and/or light cat-cracked distillate CAS 64741-59-9.

CARCINOGENICITY: All materials tested have caused the development of skin tumors in mice, but all
featured severe skin irritation and sometimes a long latency period before tumors developed. Straight- run
and cracked gas oil samples were studied to determine the influence of dermal irritation on the
carcinogenic activity of middle distillates. At non-irritant doses the straight-run gas oil was not
carcinogenic, but at irritant doses, weak activity was demonstrated. Cracked gas oils, when diluted with
mineral oil, demonstrated carcinogenic activity irrespective of the occurrence of skin irritation. Gas oils
were tested on male mice to study tumor initiating/promoting activity. The results demonstrated that while
a straight-run gas oil sample was neither an initiator or promotor, a blend of straight-run and FCC stock
was both a tumor initiator and a promoter.

GENOTOXICITY: Hydrotreated & hydrodesulfurized gas oils range in activity from inactive to weakly
positive in in-vitro bacterial mutagenicity assays. Mouse lymphoma assays on straight-run gas oils without
subsequent hydrodesulphurization gave positive results in the presence of S9 metabolic activation. In-
vivo bone marrow cytogenetics and sister chromatic exchange assay exhibited no activity for straight-run
components with or without hydrodesulphurization. Thermally or catalytically cracked gas oils tested with
in-vitro bacterial mutagenicity assays in the presence of S9 metabolic activation were shown to be
mutagenic. In-vitro sister chromatic exchange assays on cracked gas oil gave equivocal results both with
and without S9 metabolic activation. In-vivo bone marrow cytogenetics assay was inactive for two cracked
gas oil samples. Three hydrocracked gas oils were tested with in-vitro bacterial mutagenicity assays with
S9, and one of the three gave positive results. Twelve distillate fuel samples were tested with in-vitro
bacterial mutagenicity assays & with S9 metabolic activation and showed negative to weakly positive
results. In one series, activity was shown to be related to the PCA content of samples tested. Two in-vivo
studies were also conducted. A mouse dominant lethal assay was negative for a sample of diesel fuel. In
the other study, 9 samples of No 2 heating oil containing 50% cracked stocks caused a slight increase in
the number of chromosomal aberrations in bone marrow cytogenetics assays. DEVELOPMENTAL
TOXICITY: Diesel fuel vapor did not cause fetotoxic or teratogenic effects when pregnant rats were
exposed on days 6-15 of pregnancy. Gas oils were applied to the skin of pregnant rats daily on days 0-19
of gestation. All but one (coker light gas oil) caused fetotoxicity (increased resorptions, reduced litter
weight, reduced litter size) at dose levels that were also maternally toxic.

This product contains naphthalene. GENERAL TOXICITY: Exposure to naphthalene has been reported to
cause methemoglobinemia and/or hemolytic anemia, especially in humans deficient in the enzyme glucose-
6-phosphate dehydrogenase. Laboratory animals given repeated oral doses of naphthalene have
developed cataracts. REPRODUCTIVE TOXICITY AND BIRTH DEFECTS: Naphthalene did not cause
birth defects when administered orally to rabbits, rats, and mice during pregnancy, but slightly reduced litter
size in mice at dose levels that were lethal to the pregnant females. Naphthalene has been reported to
cross the human placenta. GENETIC TOXICITY: Naphthalene caused chromosome aberrations and sister
chromatid exchanges in Chinese hamster ovary cells, but was not a mutagen in several other in- vitro tests.
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CARCINOGENICITY: In a study conducted by the National Toxicology Program (NTP), mice exposed to 10
or 30 ppm of naphthalene by inhalation daily for two years had chronic inflammation of the nose and lungs
and increased incidences of metaplasia in those tissues. The incidence of benign lung tumors
(alveolar/bronchiolar adenomas) was significantly increased in the high-dose female group but not in the
male groups. In another two-year inhalation study conducted by NTP, exposure of rats to 10, 30, and 60
ppm naphthalene caused increases in the incidences of a variety of nonneoplastic lesions in the nose.
Increases in nasal tumors were seen in both sexes, including olfactory neuroblastomas in females

at 60 ppm and adenomas of the respiratory epithelium in males at all exposure levels. The relevance of
these effects to humans has not been established. No carcinogenic effect was reported in a 2-year
feeding study in rats receiving naphthalene at 41 mg/kg/day.

This product may contain significant amounts of Polynuclear Aromatic Hydrocarbons (PAH's) which have
been shown to cause skin cancer after prolonged and frequent contact with the skin of test animals. Brief
or intermittent skin contact with this product is not expected to have serious effects if it is washed from the
skin. While skin cancer is unlikely to occur in human beings following use of this product, skin contact and
breathing, of mists, vapors or dusts should be reduced to a minimum.

SECTION 12 ECOLOGICAL INFORMATION

ECOTOXICITY

96 hour(s) LC50: 21-210 mg/l (Salmo gairdneri)

48 hour(s) EC50: 20-210 mg/l (Daphnia magna)

72 hour(s) EC50: 2.6-25 mg/l (Raphidocellus subcapitata)
This material is expected to be toxic to aquatic organisms.

ENVIRONMENTAL FATE

On release to the environment the lighter components of diesel fuel will generally evaporate but
depending on local environmental conditions (temperature, wind, mixing or wave action, soil type, etc.)
the remainder may become dispersed in the water column or absorbed to soil or sediment. Diesel fuel
would not be expected to be readily biodegradable. In a modified Strum test (OECD method 301B)
approximately 40% biodegradation was recorded over 28 days. However, it has been shown that most
hydrocarbon components of diesel fuel are degraded in soil in the presence of oxygen. Under
anaerobic conditions, such as in anoxic sediments, rates of biodegradation are negligible.

SECTION 13 DISPOSAL CONSIDERATIONS

Use material for its intended purpose or recycle if possible. This material, if it must be discarded, may
meet the criteria of a hazardous waste as defined by US EPA under RCRA (40 CFR 261) or other State
and local regulations. Measurement of certain physical properties and analysis for regulated components
may be necessary to make a correct determination. If this material is classified as a hazardous waste,
federal law requires disposal at a licensed hazardous waste disposal facility.

SECTION 14 TRANSPORT INFORMATION

The description shown may not apply to all shipping situations. Consult 49CFR, or appropriate
Dangerous Goods Regulations, for additional description requirements (e.g., technical name) and mode-
specific or quantity-specific shipping requirements.

DOT Shipping Description: GAS OIL, COMBUSTIBLE LIQUID, UN1202,11I
IMO/IMDG Shipping Description: UN1202, GAS OIL, 3, lll, FLASH POINT SEE SECTION 5

ICAO/IATA Shipping Description: UN1202, GAS OIL, 3, IlI
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SECTION 15 REGULATORY INFORMATION

EPCRA 311/312 CATEGORIES: 1. Immediate (Acute) Health Effects: YES
2. Delayed (Chronic) Health Effects: YES
3. Fire Hazard: YES
4. Sudden Release of Pressure Hazard: NO
5. Reactivity Hazard: NO

REGULATORY LISTS SEARCHED:

01-1=IARC Group 1 03=EPCRA 313 07=PA RTK

01-2A=IARC Group 2A 04=CA Proposition 65

01-2B=IARC Group 2B 05=MA RTK

02=NTP Carcinogen 06=NJ RTK

The following components of this material are found on the regulatory lists indicated.

Diesel Fuel No. 2 07

Distillates, straight run middle (gas oil, light) 06

Kerosine 05,Cgq o7

Naphthalene 012 B, 02, 03, 04, 05, 06, 07

CERCLA REPORTABLE QUANTITIES(RQ)/EPCRA 302 THRESHOLD PLANNING
QUANTITIES(TPQ):

Component Component RQ Component TPQ Product RQ
Naphthalene 100 Ibs. None 55556 Ibs
CHEMICAL INVENTORIES:

All components comply with the following chemical inventory requirements: AICS (Australia), DSL
(Canada), EINECS (European Union), IECSC (China), KECI (Korea), PICCS (Philippines), TSCA (United
States).

NEW JERSEY RTK CLASSIFICATION:

Refer to components listed in Section 2. Under the New Jersey Right-to-Know Act L. 1983 Chapter 315
N.J.S.A. 34:5A-1 et. seq., the product is to be identified as follows: DIESEL FUEL

WHMIS CLASSIFICATION:

Class B, Division 3: Combustible Liquids

Class D, Division 2, Subdivision A: Very Toxic Material -
Carcinogenicity

Class D, Division 2, Subdivision B: Toxic Material -

Skin or Eye Irritation
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SECTION 16 OTHER INFORMATION

NFPA RATINGS: Health: 0 Flammability: 2  Reactivity: 0

(0-Least, 1-Slight, 2-Moderate, 3-High, 4-Extreme, PPE:- Personal Protection Equipment Index
recommendation, *- Chronic Effect Indicator). These values are obtained using the guidelines or
published evaluations prepared by the National Fire Protection Association (NFPA) or the National Paint
and Coating Association (for HMIS ratings).

Additional Product Number(s): CPS203413, CPS203417, CPS220122, CPS225114, CPS225115,
CPS225150, CPS266176, CPS270000, CPS270005, CPS270094, CPS270095, CPS270096,
CPS271006, CPS272006, CPS272007, CPS272008, CPS272009, CPS272010, CPS272011,
CPS272012, CPS272013, CPS272093, CPS272102, CPS272126, CPS272152, CPS272185,
CPS272190, CPS272195, CPS272593, CPS272601, CPS272693, CPS272793, CPS273003,
CPS273030, CPS273053, CPS275000

REVISION STATEMENT: This revision updates the following sections of this Material Safety Data Sheet:
16.

Revision Date: July 31, 2006

ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT:

TLV - Threshold Limit Value TWA - Time Weighted Average
STEL - Short-term Exposure Limit PEL - Permissible Exposure Limit
CAS - Chemical Abstract Service Number
ACGIH - American Conference of Government| IMO/IMDG - International Maritime Dangerous Goods
Industrial Hygienists Code
APl - American Petroleum Institute MSDS - Material Safety Data Sheet
CVX - Chevron NFPA - National Fire Protection Association (USA)
DOT - Department of Transportation (USA) NTP - National Toxicology Program (USA)
IARC - International Agency for Research on | OSHA - Occupational Safety and Health Administration
Cancer

Prepared according to the OSHA Hazard Communication Standard (29 CFR 1910.1200) and the ANSI
MSDS Standard (Z400.1) by the Chevron Energy Technology Company, 100 Chevron Way,
Richmond, California 94802.

The above information is based on the data of which we are aware and is believed to be correc
as of the date hereof. Since this information may be applied under conditions beyond our contro
and with which we may be unfamiliar and since data made available subsequent to the dat
hereof may suggest modifications of the information, we do not assume any responsibility for th
results of its use. This information is furnished upon condition that the person receiving it shal
make his own determination of the suitability of the material for his particular purpose.
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Product Name: Lead

Catalog Codes: SLL1291, SLL1669,
SLL1081, SLL1459, SLL1834

CAS#: 7439-92-1

RTECS: OF7525000

TSCA: TSCA 8(b) inventory: Lead
Cl#: Not available.

Synonym: Lead Metal, granular; Lead Metal,
foil; Lead Metal, sheet; Lead Metal, shot

Chemical Name: Lead

Chemical Formula: Pb

Contact Information:

Sciencelab.com, Inc.

14025 Smith Rd. Houston, Texas 77396
US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

Order Online: ScienceLab.com
CHEMTREC (24HR Emergency Telephone),

call:
1-800-424-9300

Intemational CHEMTREC, call: 1-703-527-
3887

For non-emergency assistance, call: 1-281-
441-4400
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Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Lead 7439-92-1 100

Toxicological Data on Ingredients: Lead LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects: Slightly hazardous in case of skin contact (irritant), of eye contact (irritant), of
ingestion, of inhalation.

Potential Chronic Health Effects:

Slightly hazardous in case of skin contact (permeator). CARCINOGENIC EFFECTS: Classified A3 (Proven for
animal.) by ACGIH, 2B (Possible for human.) by IARC. MUTAGENIC EFFECTS: Not available. TERATOGENIC
EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to blood,
kidneys, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce target
organs damage.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Get medical attention if irritation occurs.

Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if
irritation develops.

Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention.

Serious Inhalation: Not available.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an
unconscious person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight
clothing such as a collar, tie, belt or waistband.

Serious Ingestion: Not available.
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Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.
Auto-Ignition Temperature: Not available.

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances: Non-flammable in presence of open flames and sparks,
of shocks, of heat.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the
product in presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: When heated to decomposition it emits highly toxic fumes of lead.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill:

Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by
spreading water on the contaminated surface and dispose of according to local and regional authority
requirements.

Large Spill:

Use a shovel to put the material into a convenient waste disposal container. Finish cleaning by spreading
water on the contaminated surface and allow to evacuate through the sanitary system. Be careful that the
product is not present at a concentration level above TLV. Check TLV on the MSDS and with local
authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up. Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire
risk; evaporate the residue under a fume hood. Ground all equipment containing material. Do not ingest. Do
not breathe dust. Wear suitable protective clothing. If ingested, seek medical advice immediately and show
the container or the label. Keep away from incompatibles such as oxidizing agents.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.
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Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels
below recommended exposure limits. If user operations generate dust, fume or mist, use ventilation to keep
exposure to airborne contaminants below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified
respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be
used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a
specialist BEFORE handling this product.

Exposure Limits:

TWA: 0.05 (mg/m3) from ACGIH (TLV) [United States] TWA: 0.05 (mg/m3) from OSHA (PEL) [United States]
TWA: 0.03 (mg/

m3) from NIOSH [United States] TWA: 0.05 (mg/m3) [Canada] Consult local authorities for acceptable
exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Metal solid.)
Odor: Not available.

Taste: Not available.

Molecular Weight: 207.21 g/mole
Color: Bluish-white. Silvery. Gray

pH (1% soln/water): Not applicable.
Boiling Point: 1740°C (3164°F)
Melting Point: 327.43°C (621.4°F)
Critical Temperature: Not available.
Specific Gravity: 11.3 (Water = 1)
Vapor Pressure: Not applicable.
Vapor Density: Not available.
Volatility: Not available.

Odor Threshold: Not available.
Water/OQil Dist. Coeff.: Not available.
lonicity (in Water): Not available.
Dispersion Properties: Not available.
Solubility: Insoluble in cold water.
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Section 10: Stability and Reactivity Data

Stability: The product is stable.
Instability Temperature: Not available.

Conditions of Instability: Incompatible materials, excess heat

Incompatibility with various substances: Reactive with oxidizing agents.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Can react vigorously with oxidizing materials. Incompatible with sodium carbide, chlorine trifluoride, trioxane
+ hydrogen peroxide, ammonium nitrate, sodium azide, disodium acetylide, sodium acetylide, hot
concentrated nitric acid, hot concentrated hydrochloric acid, hot concentrated sulfuric acid, zirconium.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH, 2B (Possible for human.) by
IARC. May cause damage to the following organs: blood, kidneys, central nervous system (CNS).

Other Toxic Effects on Humans: Slightly hazardous in case of skin contact (irritant), of ingestion, of
inhalation.

Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans:

Acute Potential: Skin: Lead metal granules or dust: May cause skin irritation by mechanical action. Lead
metal foil, shot or sheets: Not likely to cause skin irritation Eyes: Lead metal granules or dust: Can irritate
eyes by mechanical action. Lead metal foil, shot or sheets: No hazard. Will not cause eye irritation.
Inhalation: In an industrial setting, exposure to lead mainly occurs from inhalation of dust or fumes. Lead
dust or fumes: Can irritate the upper respiratory tract (nose, throat) as well as the bronchi and lungs by
mechanical action. Lead dust can be absorbed through the respiratory system. However, inhaled lead does
not accumulate in the lungs. All of an inhaled dose is eventually absorbed or transferred to the
gastrointestinal tract. Inhalation effects of exposure to fumes or dust of inorganic lead may not develop
quickly. Symptoms may include metallic taste, chest pain, decreased physical fitness, fatigue, sleep
disturbance, headache, irritability, reduces memory, mood and personality changes, aching bones and
muscles, constipation, abdominal pains, decreasing appetite. Inhalation of large amounts may lead to
ataxia, delirium, convulsions/seizures, coma, and death. Lead metal foil, shot, or sheets: Not an inhalation
hazard unless metal is heated. If metal is heated, fumes will be released. Inhalation of these fumes may
cause "fume metal fever", which is characterized by flu-like symptoms. Symptoms may include metallic
taste, fever, nausea, vomiting, chills, cough, weakness, chest pain, generalized muscle pain/aches, and
increased white blood cell count. Ingestion: Lead metal granules or dust: The symptoms of lead poisoning
include abdominal pain or cramps (lead cholic), spasms, nausea, vomiting, headache, muscle weakness,
hallucinations, distorted perceptions, "lead line" on the gums, metallic taste, loss of appetite, insomnia,
dizziness and other symptoms similar to that of inhalation. Acute poisoning may result in high lead levels in
the blood and urine, shock, coma and death in extreme cases. Lead metal foil, shot or sheets: Not an
ingestion hazard for usual industrial handling.
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Section 12: Ecological Information

| Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
| Possibly hazardous short term degradation products are not likely. However, long term degradation
products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product
itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).
Identification: Not applicable.

Special Provisions for Transport: Not applicable.
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Sectionr 15: Other Regulatory Information

Federal and State Regulations:

California prop. 65: This product contains the following ingredients for which the State of California has
found to cause cancer, birth defects or other reproductive harm, which would require a warning under the
statute: Lead California prop. 65: This product contains the following ingredients for which the State of
California has found to cause reproductive harm (female) which would require a warning under the statute:
Lead California prop. 65: This product contains the following ingredients for which the State of California
has found to cause reproductive harm (male) which would require a warning under the statute: Lead
California prop. 65 (no significant risk level): Lead: 0.0005 mg/day (value) California prop. 65: This product
contains the following ingredients for which the State of California has found to cause birth defects which
would require a warning under

the statute: Lead California prop. 65: This product contains the following ingredients for which the State of
California has found to cause cancer which would require a warning under the statute: Lead Connecticut
hazardous material survey.: Lead lllinois toxic substances disclosure to employee act: Lead lllinois chemical
safety act: Lead New York release reporting list: Lead Rhode Island RTK hazardous substances: Lead
Pennsylvania RTK: Lead

Other Regulations:

OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This
product is on the

European Inventory of Existing Commercial Chemical Substances.

Other Classifications:
WHMIS (Canada): CLASS D-2A: Material causing other toxic effects (VERY TOXIC).

DSCL (EEC):

R20/22- Harmful by inhalation and if swallowed. R33- Danger of cumulative effects. R61- May cause harm
to the unborn child. R62- Possible risk of impaired fertility. S36/37- Wear suitable protective clothing and
gloves. S44- If you feel unwell, seek medical advice (show the label when possible). S53- Avoid exposure -
obtain special instructions before use.

HMIS (U.S.A.): Health Hazard: 1
Fire Hazard: 0

Reactivity: 0
Personal Protection: E

National Fire Protection Association (U.S.A.): Health: 1
Flammability: 0
Reactivity: 0
Specific hazard: Protective Equipment:

Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear
appropriate respirator when ventilation is inadequate. Safety glasses.
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Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/10/2005 08:21 PM

Last Updated: 11/01/2010 12:00 PM

The information above is believed to be accurate and represents the best information currently available to
us. However, we make no warranty of merchantability or any other warranty, express or implied, with respect
to such information, and we assume no liability resulting from its use. Users should make their own
investigations to determine the suitability of the information for their particular purposes. In no event shall
SciencelLab.com be liable for any claims, losses, or damages of any third party or for lost profits or any
special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if
SciencelLab.com has been advised of the possibility of such damages.

p. 8
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Material Safety Data Sheet

SECTION 1 PRODUCT AND COMPANY IDENTIFICATION

Havoline® Motor Oil (Deposit Shield)

Product Use: Engine Ol

Product Number(s): CPS223391, CPS223392, CPS223393, CPS223394, CPS223395, CPS223396,
CPS223397

Synonyms: Havollne® Motor Oil SAE 10W-30, Havoline® Motor Oil SAE 10W-40, Havoline® Motor
Oil SAE 20W-50, Havoline® Motor Oil SAE 30, Havoline® Motor Oil SAE 40, Havoline® Motor Oil SAE
5W-20, Havoline® Motor Oil SAE 5W-30

Company identification

Chevron Products Company

Global Lubricants

6001 Bollinger Canyon Road

San Ramon, CA 94583

United States of America

Transportation Emergency Response

CHEMTREC: (800) 424-9300 or (703) 527-3887

Health Emergency

‘Chevron Emergency Information Center: Located in the USA. International collect calls accepted. (800)
231-0623 or (510) 231-0623

Product information

email : lubemsds@chevrontexaco.com

Product information: 800-LUBE-TEK

MSDS Requests: 800-414-6737

SECTION 2 COMPOSITION/ INFORMATION ON INGREDIENTS

COMPONENTS CAS NUMBER | AMOUNT
Highly refined mineral oil (C15 - C50) Mixture 70 - 95 %weight

I SECTION 3 HAZARDS IDENTIFICATION

IMMEDIATE HEALTH EFFECTS

Eye: Not expected to cause prolonged or significant eye irritation.

Skin: Contact with the skin is not expected to cause prolonged or significant irritation. Contact with the
skin is not expected to cause an allergic skin response. Not expected to be harmful to internal organs if
absorbed through the skin.

Ingestion: Not expected to be harmful if swallowed.

Inhalation: Not expected to be harmful if inhaled. Contains a petroleum-based mineral oil. May cause
respiratory irritation or other puimonary effects following prolonged or repeated inhalation of oil mist at
airborne levels above the recommended mineral oil mist exposure limit. Symptoms of respiratory irritation
may include coughing and difficulty breathing.
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SECTION 4 FIRST AID MEASURES

Eye: No specific first aid measures are required. As a precaution, remove contact lenses, if worn, and
flush eyes with water.

Skin: No specific first aid measures are required. As a precaution, remove clothing and shoes if
contaminated. To remove the material from skin, use soap and water. Discard contaminated clothing
and shoes or thoroughly clean before reuse.

Ingestion: No specific first aid measures are required. Do not induce vomiting. As a precaution, get
medical advice.

Inhalation: No specific first aid measures are required. If exposed to excessive levels of material in the
air, move the exposed person to fresh air. Get medical attention if coughing or respiratory discomfort
occurs.

SECTION 5 FIRE FI‘GHTING‘MEASURES

FIRE CLASSIFICATION:
OSHA Classification (29 CFR 1910.1200): Not classified by OSHA as flammable or combustible.

NFPA RATINGS: Health: 0 Flammability: 1 Reactivity: 0

FLAMMABLE PROPERTIES:

Flashpoint: (Cleveland Open Cup) 200 °C (392 °F) (Min)

Auto ignition: No Data Available

Flammability (Explosive) Limits (% by volume in air): Lower: Not Applicable Upper: Not
Applicable

EXTINGUISHING MEDIA: Use water fog, foam, dry chemical or carbon dioxide (CO2) to extinguish
flames.

PROTECTION OF FIRE FIGHTERS:

Fire Fighting Instructions: This material will burn although it is not easily ignited. For fires involving this
material, do not enter any enclosed or confined fire space without proper protective equipment, including
self-contained breathing apparatus.

Combustion Products: Highly dependent on combustion conditions. A complex mixture of airborne
solids, liquids, and gases including carbon monoxide, carbon dioxide, and unidentified organic

compounds will be evolved when this material undergoes combustion.

SECTION 6 ACCIDENTAL RELEASE MEASURES

Protective Measures: Eliminate all sources of ignition in vicinity of spilled material.

Spill Management: Stop the source of the release if you can do it without risk. Contain release to
prevent further contamination of soil, surface water or groundwater. Clean up spill as soon as possible,
observing precautions in Exposure Controls/Personal Protection. Use appropriate techniques such as
applying non-combustible absorbent materials or pumping. Where feasible and appropriate, remove
contaminated soil. Place contaminated materials in disposable containers and dispose of in a manner
consistent with applicable regulations.

Reporting: Report spills to local authorities and/or the U.S. Coast Guard's National Response Center at
(800) 424-8802 as appropriate or required.
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SECTION 7 HANDLING AND STORAGE

Precautionary Measures: Keep out of the reach of children.

General Handling Information: Avoid contaminating soil or releasing this material into sewage and
drainage systems and bodies of water.

Static Hazard: Electrostatic charge may accumulate and create a hazardous condition when handling
this material. To minimize this hazard, bonding and grounding may be necessary but may not, by
themselves, be sufficient. Review all operations which have the potential of generating and
accumulating an electrostatic charge and/or a flammable atmosphere (including tank and container
filling, splash filling, tank cleaning, sampling, gauging, switch loading, filtering, mixing, agitation, and
vacuum truck operations) and use appropriate mitigating procedures. For more information, refer to
OSHA Standard 29 CFR

1910.106, 'Flammable and Combustible Liquids', National Fire Protection Association (NFPA 77,
'Recommended Practice on Static Electricity', and/or the American Petroleum Institute (API)
Recommended Practice 2003, 'Protection Against Ignitions Arising Out of Static, Lightning, and Stray
Currents'.

Container Warnings: Container is not designed to contain pressure. Do not use pressure to empty
container or it may rupture with explosive force. Empty containers retain product residue (solid, liquid,
and/or vapor) and can be dangerous. Do not pressurize, cut, weld, braze, solder, drill, grind, or expose
such containers to heat, flame, sparks, static electricity, or other sources of ignition. They may explode
and cause injury or death. Empty containers should be completely drained, properly closed, and
promptly returned to a drum reconditioner or disposed of properly.

SECTION 8 EXPOSURE CONTROLS/PERSONAL PROTECTION

GENERAL CONSIDERATIONS:

Consider the potential hazards of this material (see Section 3), applicable exposure limits, job activities,
and other substances in the work place when designing engineering controls and selecting personal
protective equipment. If engineering controls or work practices are not adequate to prevent exposure
to harmful levels of this material, the personal protective equipment listed below is recommended. The
user should read and understand all instructions and limitations supplied with the equipment since
protection is usually provided for a limited time or under certain circumstances.

ENGINEERING CONTROLS:
Use in a well-ventilated area.

PERSONAL PROTECTIVE EQUIPMENT

Eye/Face Protection: No special eye protection is normally required. Where splashing is possible, wear
safety glasses with side shields as a good safety practice.

Skin Protection: No special protective clothing is normally required. Where splashing is possible, select
protective clothing depending on operations conducted physical requirements and other substances in the
workplace. Suggested materials for protective gloves include: 4H (PE/EVAL), Nitrile Rubber, Silver
Shield, Viton.

Respiratory Protection: No respiratory protection is normally required.

If user operations generate an oil mist, determine if airborne concentrations are below the occupational
exposure limit for mineral oil mist. If not, wear an approved respirator that provides adequate protection
from the measured concentrations of this material. For air-purifying respirators use a particulate
cartridge. Use a positive pressure air-supplying respirator in circumstances where air-purifying
respirators may not provide adequate protection.
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Occupational Exposure Limits:

Component __| Agency ; TWA STEL Ceiling Notation
Highly refined mineral oil (C15 - ACGIH 5 mg/m3 | 10 mg/m3 -- -

C50)

Highly refined mineral oil (C15 - OSHA Z-1 5 mg/m3 -- -- -

C50)

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES

Attention: the data below are typical values and do not constitute a specification.

Color: Amber

Physical State: Liquid Odor: Petroleum odor pH: Not Applicable
Vapor Pressure: <0.01 mmHg @ 100 °C (212 °F)

Vapor Density (Air=1): >1

Boiling Point: >315°C (599°F)

Solubility: Soluble in hydrocarbons; insoluble in water

Freezing Point: Not Applicable

Specific Gravity: 0.87 @ 15.6°C (60.1°F) / 15.6°C (60.1°F) (Typical)
Density: 0.866 kg/l @ 15°C (59°F) (Typical)

Viscosity: 7.6 mm2/s @ 100°C (212°F) (Min)

SECTION 10 STABILITY AND REAC'I"IVITY’ ;

Chemical Stability: This material is considered stable under normal ambient and anticipated storage
and handling conditions of temperature and pressure.

Incompatibility With Other Materials: May react with strong acids or strong oxidizing agents, such as
chlorates, nitrates, peroxides, etc.

Hazardous Decomposition Products: None known (None expected)

Hazardous Polymerization: Hazardous polymerization will not occur.

SECTION 11 TOXICOLOGICAL INFORMATION

IMMEDIATE HEALTH EFFECTS
Eye Irritation: The eye irritation hazard is based on evaluation of data for similar materials or product

components.

Skin Irritation: The skin irritation hazard is based on evaluation of data for similar materials or product
components.

Skin Sensitization: The skin sensitization hazard is based on evaluation of data for similar materials or
product components.

Acute Dermal Toxicity: The acute dermal toxicity hazard is based on evaluation of data for similar
materials or product components.

Acute Oral Toxicity: The acute oral toxicity hazard is based on evaluation of data for similar materials or

product components.
Acute Inhalation Toxicity: The acute inhalation toxicity hazard is based on evaluation of data for similar

materials or product components.
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ADDITIONAL TOXICOLOGY INFORMATION:

This product contains petroleum base oils which may be refined by various processes including severe
solvent extraction, severe hydrocracking, or severe hydrotreating. None of the oils requires a cancer
warning under the OSHA Hazard Communication Standard (29 CFR 1910.1200). These oils have not
been listed in the National Toxicology Program (NTP) Annual Report nor have they been classified by
the International Agency for Research on Cancer (IARC) as; carcinogenic to humans (Group 1),
probably carcinogenic to humans (Group 2A), or possibly carcinogenic to humans (Group 2B). These
oils have not been classified by the American Conference of Governmental Industrial Hygienists
(ACGIH) as: confirmed human carcinogen (A1), suspected human carcinogen (A2), or confirmed animal
carcinogen with unknown relevance to humans (A3).

During use in engines, contamination of oil with low levels of cancer-causing combustion products occurs.
Used motor oils have been shown to cause skin cancer in mice following repeated application and
continuous exposure. Brief or intermittent skin contact with used motor oil is not expected to have serious
effects in humans if the oil is thoroughly removed by washing with soap and water.

SECTION 12 ECOLOGICAL INFORMATION

ECOTOXICITY
This material is not expected to be harmful to aquatic organisms.

ENVIRONMENTAL FATE
This material is not expected to be readily biodegradable.

SECTION 13 DISPOSAL CONSIDERATIONS

Use material for its intended purpose or recycle if possible. Qil collection services are available for used
oil recycling or disposal. Place contaminated materials in containers and dispose of in a manner
consistent with applicable regulations. Contact your sales representative or local environmental or health
authorities for approved disposal or recycling methods.

SECTION 14 TRANSPORT INFORMATION

The description shown may not apply to all shipping situations. Consult 49CFR, or appropriate
Dangerous Goods Regulations, for additional description requirements (e.g., technical name) and mode-
specific or quantity-specific shipping requirements.

DOT Shipping Description: PETROLEUM LUBRICATING OIL, NOT REGULATED AS A HAZARDOUS
MATERIAL FOR TRANSPORTATION UNDER 49 CFR

Additional Information: NOT HAZARDOUS BY U.S. DOT. ADR/RID HAZARD CLASS

NOT APPLICABLE.

IMO/IMDG Shipping Description: PETROLEUM LUBRICATING OIL; NOT REGULATED AS
DANGEROUS GOODS FOR TRANSPORT UN D ER THE IMDG CODE

ICAO/IATA Shipping Description: PETROLEUM LUBRICATING OIL; NOT REGULATED AS
DANGEROUS GOODS FOR TRANSPORTUND ER ICAO
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SECTION 15 REGULATORY INFORMATION

EPCRA 311/312 CATEGORIES: 1. Immediate (Acute) Health Effects: NO
2. Delayed (Chronic) Health Effects: NO
3. Fire Hazard: NO
4. Sudden Release of Pressure Hazard: NO
5. Reactivity Hazard: NO

REGULATORY LISTS SEARCHED:

01-1=IARC Group 1 03=EPCRA 313 07=PA RTK

01-2A=IARC Group 2A 04=CA Proposition 65

01-2B=IARC Group 2B 05=MA RTK

02=NTP Carcinogen 06=NJ RTK

No components of this material were found on the regulatory lists above.

CHEMICAL INVENTORIES:
All components comply with the following chemical inventory requirements: EINECS (European
Union), IECSC (China), KECI (Korea), PICCS (Philippines), TSCA (United States).

One or more components has been notified but may not be listed in the following chemical
inventories: DSL (Canada). Secondary notification by the importer may be required.

One or more components does not comply with the following chemical inventory requirements:
AICS (Australia), ENCS (Japan).

NEW JERSEY RTK CLASSIFICATION:
Under the New Jersey Right-to-Know Act L. 1983 Chapter 315 N.J.S.A. 34:5A-1 et. seq., the product is
to be identified as follows: PETROLEUM OIL (Motor oil)

WHMIS CLASSIFICATION:
This product is not considered a controlled product according to the criteria of the Canadian Controlled
Products Regulations.
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SECTION 16 OTHER INFORMATION

NFPA RATINGS: Health: 0 Flammability: 1  Reactivity: 0

HMIS RATINGS: Health: 1 Flammability: 1 Reactivity: 0

(O-Least, 1-Slight, 2-Moderate, 3-High, 4-Extreme, PPE: - Personal Protection Equipment Index
recommendation, *- Chronic Effect Indicator). These values are obtained using the guidelines or
published evaluations prepared by the National Fire Protection Association (NFPA) or the National
Paint and Coating Association (for HMIS ratings).

LABEL RECOMMENDATION:
Label Category: ENGINE OIL 1 - ENG1

REVISION STATEMENT: This is a new Material Safety Data Sheet.
Revision Date: October 02, 2006

ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT:

TLV - Threshold Limit Value TWA - Time Weighted Average
STEL - Short-term Exposure Limit PEL - Permissible Exposure Limit

' SETI CAS - Chemical Abstract Service Number
ACGIH - American Conference of Government | IMO/IMDG - International Maritime Dangerous Goods
Industrial Hygienists Code
APl - American Petroleum Institute MSDS - Material Safety Data Sheet
CVX - Chevron NFPA - National Fire Protection Association (USA)
DOT - Department of Transportation (USA) NTP - National Toxicology Program (USA)
IARC - International Agency for Research on | OSHA - Occupational Safety and Health Administration
Cancer

Prepared according to the OSHA Hazard Communication Standard (29 CFR 1910.1200) and the ANSI
MSDS Standard (Z400.1) by the Chevron Energy Technology Company, 100 Chevron Way,
Richmond, California 94802.

The above information is based on the data of which we are aware and is believed to be correc
as of the date hereof. Since this information may be applied under conditions beyond our contro
and with which we may be unfamiliar and since data made available subsequent to the dat
hereof may suggest modifications of the information, we do not assume any responsibility for th
results of its use. This information is furnished upon condition that the person receiving it shal
make his own determination of the suitability of the material for his particular purpose.
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UNLEADED GASOLINE (ALL GRADES)
MATERIAL SAFETY DATA SHEET

Petrocom Energy Group, LLC
1330 Post Oak Blvd., Suite 2350
Houston, Texas 77056

Phone: 713-418-3000

Fax: 713-418-3001

Revision Date: 03/05/2008

ctldentification

Name: Unleaded Gasoline
Synonyms: Regular/Midgrade/Premium Gasoline, Motor Fuel, Reformulated Gasoline, RFG,
Conventional Gasoline.

CAS No.: 86290-81-5
MSDS No.: PEG-UNL
Use: Motor fuel

omposition

Component CAS Number Amount (%)
Gasoline 86290-81-5 0-100
Benzene 71-43-2 0-5
Toluene 108-88-3 0-30
Xylene (all isomers) 1330-20-7 0-25
Hexane (other isomers) Mixture 5-25
n-Hexane 110-54-3 0-3
Cyclohexane 110-82-7 0-3
Octanes (all isomers) Mixture 0-20
Heptane (all isomers) 142-82-5 0-15
Ethanol 64-17-5 0-10
Pentanes (all isomers) Mixture 0-20
Trimethylbenzenes (all isomers) 95-63-6 0-5
Ethylbenzene 100-41-4 0-5
Cumene 98-82-8 0-5
Methyl Tertiary Butyl Ether (MTBE) 1634-04-4 0-16
Tertiary Amyl Methyl Ether (TAME) 994-05-8 0-6
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Section 3: Hazards Identification

er verview Hazard Rankinas
DANGER! NFPA

Extremely Flammable liquid and vapor
Harmful if swallowed
Skin Irritant
May cause eye and respiratory irritation
Cancer Hazard — Contains material which can
cause cancer

Physical form:

Liquid

Appearance: Clear to amber

Odor: Strong, Gasoline

Potential Health Effects

Eyes: Contact with eyes may cause irritation, redness, tearing, stinging,
watering and blurred vision.

Skin: Contact with skin may cause irritation, itching, redness and skin damage.
Prolonged or repeated contact may cause drying and cracking of the skin,
and may also cause dermatitis and inflammation. (See also section 11).

Inhalation: Breathing high concentration can be harmful. Throat and lung irritation
may occur. Central nervous system effects including nausea, euphoria,
dizziness, headache, fatigue, drowsiness or unconsciousness may occur
due to long term or high concentration exposure to vapors.

Ingestion: Toxic if swallowed. This product may cause nausea, vomiting, dizziness,

Signs / Symptoms:

drowsiness, diarrhea if swallowed. Central nervous system effects may
be caused. Swallowing this product can result in severe lung damage
and/or death.

When overexposed to this product effects such as nausea, vomiting,
blurred vision, respiratory failure, central nervous system depression,
unconsciousness, tremor, death may occur.

See toxicological Information (section 11)

Page 2




Section 4: First Aid Measures

Eye contact:

Skin contact:

Inhalation (Breathing):

Ingestion (Swallowing):

Notes to Physician:

Flush eyes immediately with fresh, cool water for at least 15
minutes. If irritation or redness or any symptoms persist, seek
medical attention.

Remove contaminated clothes and shoes. Flush affected area
with large amounts of water. If skin surface is damaged, apply a
clean dressing and seek medical attention. If skin surface is not
damaged, wash affected area thoroughly with soap and water. If
irritation or redness develops, seek medical attention.

If inhaled, immediately move person to fresh air. If there is
difficulty breathing, give oxygen. If not breathing, immediately give
artificial respiration. Seek medical attention.

This product may be harmful or fatal if swallowed. This product
may cause nausea, vomiting, diarrhea and restlessness. Do not
induce vomiting. Do not give anything by mouth because this
material can enter the lungs and cause severe lung damage. If
victim is unconscious or drowsy, place on the left side with the
head down. Seek immediate medical attention.

This material sensitizes the heart to the effects of
sympathomimetic amines. Epinephrine and other
sympathomimetic drugs may initiate cardiac arrhythmias in
individuals exposed to this material.

Inhalation overexposure can produce toxic effects. Monitor
respiratory distress. If difficulty in breathing evaluate upper
respiratory tract inflammation, bronchitis and pneumonitis.
Administer supplemental oxygen as required.

If ingested, this material presents a significant aspiration and
chemical pneumonitis hazard. Cinsuder activated charcoal and/or
gastric lavage. If patient is obtunded, protect the airway by cuffed
endotracheal intubation or by placement of the body in a
Trendelenburg and left lateral decubitus position.
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Section 5: Fire Fighting Measures
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NFPA Hazard Class: Health = 1; Flammability = 3; Instability = 0
(0 - Minimal; 1 - Slight; 2 ~ Moderate; 3 - Serious; 4 - Severe)

Auto - ignition temperature: >260 "C (500 °F)
Flash point : Closed cup: -43 "C (-45 °F)

Flammable limits : Lower: approximately 1.4%
Upper: approximately 7.6%

Products of combustion  : Carbon monoxide, carbon dioxide, nitrogen and sulfur oxides,
smoke, fumes, unburned hydrocarbons and other products of
incomplete combustion.

Special properties : Flammable liquid! This material can be ignited by heat, sparks,
flames or other sources of ignition. Vapors may travel long
distances to a source where they can ignite and flash back, or
explode. A mixture of vapor and air can create an explosion
hazard in contined spaces. If container is not properiy cooled, it
can rupture n the heat of a fire.

Extinguishing media : Use of dry chemical, carbon dioxide, or foam is recommended to
extinguish fire. Water spray is recommended to cool or protect
exposed materials or structures. Carbon dioxide can displace
oxygen. Use caution when applying carbon dioxide in confined
spaces. Water may not extinguish the fire, unless it is used by
experienced fire fighters and under favorable conditions.

Protective Equipment for : Fire fighters should wear appropriate protective equipment and
Fire Fighters self contained breathing apparatus (SCBA) with a full face piece
operated in positive pressure mode.
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Section 6: Accidental Release Measures

Personal precautions: This material is extremely flammable. Eliminate all ignition

sources. Keep all hot metal surfaces away from
spill/release. All equipment used when handling this
material must be grounded.

Spill precautions: Stay upwind and away from spill. Notify persons

downwind of the spill, isolate spill area and keep
unauthorized personnel out. If it can be done with
minimal risk, try to stop spill. Always wear protective
equipment, including respiratory protection. Contact
emergency personnel.

Environmental precautions: Prevent spilled material from entering sewers, drains, soil,

and natural waterways. Use foam or spills to minimize
vapors (section 5). Spilled material may be absorbed into
an appropriate absorbent material.

Methods for cleaning up: Notify fire authorities and appropriate federal, state and
local agencies. Immediate cleanup is recommended.

Handling:

Storage:

Flammable liquid and vapor. To be used only as a motor fuel. Avoid inhalation
of vapors and contact with skin. Wash hands thoroughly after handling this
material. Use in a well ventilated area away from all ignition sources. Use
product with caution around heat, sparks, static electricity and open flames.
Static electricity may ignite vapors and cause fire.

Empty containers retain residue and may be dangerous. Do not pressurize, cut,
weld, braze, solder, drill, grind, or expose such containers to heat, flame, sparks
or other ignition sources. The may explode and cause injury and/or death.
Empty drums should be completely drained, properly bunged, and returned
promptly to a drum reconditioner. All containers should be disposed of in an
environmentally safe manner and in accordance with governmental regulations.

Store in approved containers only. Keep in tightly closed containers in cool,
dry, well ventilated areas. Keep isolated away from heat, sources of ignition
and hot metal surfaces.
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Section 8: Exposure Controls / Personal Protection

Engineering controls:

Personal Protection

Eye Protection:

Skin Protection:

Respiratory Protection:

General Protection:

Provide ventilation or other engineering controls to keep the
airborne concentrations of vapor or mists below their occupational
exposure limits. Eyewash stations and safety showers should be
located near the work-station.

Keep away from eyes. Safety glasses complying with approved
standards should be worn. Chemical type goggles should be
worn.

Keep away from skin. Skin protection should be worn. Chemical
resistant, impervious gloves should be worn. Always follow good
personal hygiene practices after handling the material.

Approved respiratory equipment must be used if a risk
assessment indicates it is necessary. If workplace exposure limits
for product or components are exceeded, NIOSH approved
equipment should be worn.

Use this material in well ventilated areas. Ventilation equipment
should be explosion proof also.
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Component

Applicable Workplace Exposure Limits

Gasoline

ACGIH - TWA: 300 ppm (8 hours)
STEL: 500 ppm (15 minutes)

Benzene

ACGIH - TWA: 0.5 ppm (8 hours)
STEL: 2.5 ppm (15 minutes)

OSHA — TWA: 1 ppm (8 hours)
STEL: 5 ppm (15 minutes)

Toluene

ACGIH — TWA: 20 ppm (8 hours)

OSHA - TWA: 200 ppm (8 hours)
CEIL: 300 ppm
PEAK: 500 ppm (10 minutes)

Xylene (all isomers)

ACGIH - TWA: 100 ppm (8 hours)
STEL: 150 ppm (15 minutes)

OSHA — TWA: 100 ppm (8 hours)

Hexane (other isomers)

ACGIH - TWA: 500 ppm (8 hours)
STEL: 1000 ppm (15 minutes)

n-Hexane ACGIH - TWA: 50 ppm (8 hours)
OSHA — TWA: 500 ppm (8 hours)
Cyclohexane ACGIH - TWA: 100 ppm (8 hours)

OSHA — TWA: 300 ppm (8 hours)

Octanes (all isomers)

ACGIH - TWA: 300 ppm (8 hours)

OSHA — TWA: 500 ppm (8 hours)

Heptane (all isomers)

ACGIH — TWA: 400 ppm (8 hours)
STEL: 5000 ppm (15 minutes)

OSHA — TWA: 500 ppm (8 hours)

Ethanol

ACGIH - TWA: 1000 ppm (8 hours)

OSHA — TWA: 1000 ppm (8 hours)

Pentanes (all isomers)

ACGIH — TWA: 600 ppm (8 hours)

OSHA — TWA: 1000 ppm (8 hours)

Trimethylbenzenes (all isomers)

ACGIH — TWA: 25 ppm (8 hours)

Ethylbenzene ACGIH - TWA: 100 ppm (8 hours)
STEL: 125 ppm (15 minutes)
OSHA — TWA: 100 ppm (8 hours)
Cumene ACGIH — TWA: 50 ppm (8 hours)

OSHA — TWA: 50 ppm (8 hours)

Methyl Tertiary Butyl Ether (MTBE)

ACGIH — TWA: 50 ppm (8 hours)

Tertiary Amyl Methyl Ether (TAME)

ACGIH - TWA: 20 ppm (8 hours)
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Section 9: Physical and Chemical Properties

Physical State: Liquid.

Color: Transparent, clear to amber liquid.
Odor: Strong. Characteristic gasoline odor.
pH: Not applicable

Boiling Point: >26 °C (>78 °F)

Melting Point: Not applicable.

Specific gravity: 0.66 to 0.75 (Water = 1)

Vapor density: 3to4 (Air=1)

Vapor pressure: 220-450 mm Hg at 20°C (68°F) / 6-15 Reid-psia at 37.8°C (100°F)
Volatility: 720 - 770 g/l VOC (w/v)

Viscosity (at 40 °C): <1

Flash Point: <-45°F/<43°C

Bulk Density: 6.0 — 6.4 Ibs/gal

Solubility in water: Negligible

Stability: Stable. Extremely flammable liquid and vapor. Vapor can cause
fire.

Conditions to avoid: Keep away from heat, flame and all other possible sources of
ignition.

Materials to avoid: Keep away from strong oxidizing agents such as acids, chlorine,

hydrogen peroxide and oxygen.

Hazardous decomposition Please refer to the combustion products identified in Section 5 of
products: this MSDS.

Hazardous Polymerization: Not expected to occur.
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Section 11: Toxicological Information

Toxicoloqgy Information

Oral toxicity:
Dermal toxicity:
Inhalation toxicity:
Eye irritation:
Skin irritation:

Other data:

Subchronic toxicity:

Neurotoxicity:

Reproductive toxicity:

Chronic toxicity:

Almost non-toxic. LD 50: > 2000 mg/kg (species: rats)

Almost non-toxic. LD 50: > 2000 mg/kg (species: rabbits)

Almost non-toxic. LD 50: > 5 mg/| (species: rats)

Almost non-irritating. Draize score: > 6 and < 15 (species: rabbits)
Irritant. Primary irritation index: > 3 and < 5 (species: rabbits)

Inhalation of high concentrations of vapors or mists may cause
respiratory system irritation and damage. It may also result in the
damage and depression of the central nervous system and may
cause death. Prolonged contact with the material may cause
severe skin irritation.

Dermal studies resulted in significant irritation but not systematic
toxicity (species: rabbits). Inhalation exposures (90 day,
approximately 1500 ppm vapor) produced light hydrocarbon
nephropathy but no significant systemic toxicity (species: rats).

Repeated and prolonged exposures to high concentrations of
vapor has been reported to result in central nervous system
damage and eventually, death. In a study in which ten human
volunteers were exposed for 30 minutes to approximately 200,
500 or 1000 ppm concentrations of gasoline vapor, irritation of the
eyes was the only significant effect observed, based on both
subjective and objective assessments.

However, no persistent neurotoxic effects were observed in
subchronic inhalation studies of gasoline.

An inhalation study with rats exposed to 0, 400 and 1600 ppm of
wholly vaporized unleaded gasoline, 6 hours per day on day 6
through 16 of gestation, showed no teratogenic effects nor
indication of toxicity to either the mother or the fetus. Another
inhalation study in rats exposed to 3000, 6000, or 9000 ppm of
gasoline vapor, 6 hours per day on day 6 through 20 of gestation,
also showed no teratogenic effects nor indications of toxicity to
either the mother or the fetus.

A lifetime mouse skin painting study of unleaded gasoline applied
at 50 microliters, three time weekly, resulted in some severe skin
irritation and changes, but no statistically significant increase in
skin cancer or cancer to any other organ. Lifetime inhalation of
wholly vaporized unleaded gasoline over 2000 ppm has caused
increased liver tumors in female mice and increased kidney tumors
in male rats. The EPA has concluded that mechanism by which
wholly vaporzied unleaded gasoline causes kidney damage is
ungue to the male rat. The effects in that species (kidney damage
and cancer) should not be used in human risk assessment.
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Other toxic effects
on humans

Carcinogenic effects:

Target organs:

Extremely hazardous in case of ingestion.
Very hazardous in case of eye contact.
Hazardous in case of skin contact.
Slightly hazardous in case of inhalation.

Contains material that may cause cancer depending on the level
and duration of exposure.

Contains material that may cause damage to humans organs such
as (but not limited to) blood, kidneys, lungs, liver, eye, skin, nervous
system and upper respiratory tract.

tion 12: Ecologic

Ecotoxicity:

Environmental fate:

This material may be toxic to aquatic organisms such as algae
and daphnia. It has also shown to be toxic to fish.

The material is expected to be readily biodegradable. When
released into the environment, some of the constituents of
gasoline will volatilize and be photo degraded in the atmosphere.
Following spillage, the more volatile components of gasoline will
be rapidly lost, with concurrent dissolution of these and other
constituents into the water. Factors such as local environmental
conditions, photo-oxidation, biodegradation and adsorption onto
suspended sediments, can contribute to the weathering of spilled
gasoline.

Waste disposal:

Avoid disposal of spilled material and runoff and contact with soil,
waterways, drains and sewers. Disposal of this product and any of
its by products should always comply with the requirements of
environmental protection and waste disposal legislation and any
local authority requirements. This material would likely be
identified as a federally regulated RCRA hazardous waste. See
sections 7 and 8 for further information on handling, storage and
personal protection. See section 9 for the material’s physical and
chemical properties.
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Section 14: Transportation Information

This material is U.S Department of Transportation (DOT) regulated material.

Shipping name:

Hazard class:
Packing Group:

UN/ NA Number:

Emergency Response Code:

Label:

Gasoline, 3, UN 1203, PG Il _
Gasohol, 3, NA 1203, PG Il (for gasoline blended with less
than 20% ethanol).

3 DOT Class: Flammable liquid
I

UN1203 / NA1203

128

. FLAMMABLE LIOUID.

Section 15: Regulatory Information

TSCA Inventory:

SARA 302/ 304:
Emergency planning and
notification

SARA 311/ 312:
Hazard identification

This product and/or its components are listed on the Toxic
Substances Control Act (TSCA)

The Superfund Amendments and Reauthorizafion Act of 1986
(SARA) Title lll requires facilities subject to Subparts 302 and

- 304 to submit emergency planning and notification information

based on Threshold Planning Quantities (TPQs) and
Reportable Quantities (RQs) for "Extremely Hazardous
Substances” listed in 40 CFR 302.4 and CFR 355. No
components were identified.

SARA Title Ill requires facilities subject to this subpart to
submit aggregate information on chemicals by "Hazard
Category" as defined in 40 CFR 370.2. This material would be
classified under: Fire, Acute (immediate) Health Hazard,
Chronic (Delayed) Health Hazard.

O0CO00OO0COOOOOOOOOOOOOOOOOCOOOLOOLOOLO
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CERCLA/ SARA 313: This material contains the following chemicals subject to

the Toxic and chemical reporting requirements of Section 313 of SARA Title lll
and notification and release = 40 CFR 372

reporting

Component CAS Number ____ Amount (%)
Benzene 71-43-2 0-5
Toluene 108-88-3 0-30
Xylene (o, m, p isomers) 1330-20-7 0-25
n-Hexane 110-54-3 0-3
Cyclohexane 110-82-7 0-3

1, 2, 4 Trimethylbenzenes 95-63-6 0-5
Ethylbenzene 100-41-4 0-5
Cumene 98-82-8 0-5

Methyl Tertiary Butyl Ether (MTBE) 1634-04-4 0-16

California Proposition 65: This material may contain detectable quantities of the following
chemicals known to the State of California to cause cancer,
birth defects or other reproductive harm, and which may be
subject to the requirements of California Proposition 65 (CA
Health & Safety Code Section 25249.5):

Benzene (CAS NO. 71-43-3)
Toluene (CAS No. 108-88-3)
Ethylbenzene (CAS No. 100-
41-4) Naphthalene (CAS No.
91-20-3)

Canadian Regulations: WHMIS Hazard Class: B2 — Flammable Liquids
D2A — Very Toxic Material

Issue date: March 5, 2008
Previous issue date: No previous date
Version: 1

MSDS Code: PEG-UNL
Legend:

ACGIH = American Conference of Governmental Industrial Hygienists
CAS = Chemical Abstracts Service Registry

CEIL = Ceiling Limit

CERCLA = The Comprehensive Environmental Response, Compensation and Liability Act
EPA = Environmental Protection Agency

NFPA = National Fire Protection Association

OSHA = Occupational Safety and Health Administration

SARA = Superfund Amendments and Reauthorization

Act STEL = Short Term Exposure Limit (15 minutes)

TWA = Time Weighted Average (8 hours)

WHMIS = Worker Hazardous Materials Information System (Canada)
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Disclaimer:

The information presented in this Material Safety Data Sheet (MSDS) d on data believed to
be accurate as of the issuance date of this MSDS. No warranty is expressed or implied for
the accuracy or completeness of the above provided information. Petrocom Energy Group,
LLC does not assume any liability for any damage or injury arising out of product use by
others. The end user of the product has the responsibility for evaluating the accuracy of the
data, and determining the safety, toxicity and suitability of the product under any conditions.
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Seience Lab.com

Chemicals & Laboratory Equipment

Reactivity O

#Personal E
Protection

Material Safety Data Sheet

Nitric acid, 65% MSDS

Product Name: Nitric acid,
65% Catalog Codes:
SLN2161

CAS#: Mixture.

RTECS: Not applicable.

TSCA: TSCA 8(b) inventory: Water; Nitric acid, fuming
Cl#: Not applicable. Synonym:

Nitric Acid, 65% Chemical

Name: Not applicable.
Chemical Formula: Not applicable.

ication

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd. Houston,
Texas 77396

US Sales: 1-800-901-7247
Intemational Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For_non-emergency assistance, call: 1-281-441-4400
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Section 2: Composition and Information on Ingredients

Composition:

Name CAS# oo by Weight
Water 7732-18-5 35
Nitric acid, fuming 7697-37-2 65

ToxicologicalData on Ingredients: Nitric acid, fuming: VAPOR (LC50): Acute: 244 ppm 0.5 hours [Rat]. 344 ppm

0.5 hours [Rat].
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Section 3: Hazards ldentification

Potential Acute Health Effects:

Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant,
corrosive), of ingestion,. Slightly hazardous in case of inhalation (lung sensitizer). Liquid or spray mist
may produce tissue damage particularly on mucous membranes of eyes, mouth and respiratory tract.
Skin contact may produce burns. Inhalation of the spray mist may produce severe irritation of
respiratory tract, characterized by coughing, choking, or shortness of breath. Prolonged exposure may
result in skin burns and ulcerations. Over-exposure by inhalation may cause respiratory irritation.
Severe over-exposure can result in death. Inflammation of the eye is characterized by redness,
watering, and itching. Skin inflammation is characterized by itching, scaling, reddening, or,
occasionally, blistering.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC
EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to
lungs, mucous membranes, upper respiratory tract, skin, eyes, teeth. Repeated or prolonged exposure
to the substance can produce target organs damage. Repeated or prolonged contact with spray mist
may produce chronic eye irritation and severe skin irritation. Repeated or prolonged exposure to spray
mist may produce respiratory tract irritation leading to frequent attacks of bronchial infection.

Section 4:First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty
of water for at least 15 minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing
contaminated clothing and shoes. Cover the irritated skin with an emollient. Cold water may be used.
Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention
immediately.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream.
Seek immediate medical attention.

Inhalation:
If inhaled, remove to fresh air. if not breathing, give artificial respiration. If breathing is difficult,
give oxygen. Get medical attention immediately.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt
or waistband. If breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-
mouth resuscitation. WARNING: It may be hazardous to the person providing aid to give mouth-to-
mouth resuscitation when the inhaled material is toxic, infectious or corrosive. Seek immediate medical
attention.

Ingestion:

If swallowed, do not induce vomiting unless directed to do so by medical personnel. Never give
anything by mouth to an unconscious person. Loosen tight clothing such as a collar, tie, belt or
waistband. Get medical attention immediately.

Serious Ingestion: Not available.




Section 5:Fire and Explosion Data

Flammability of the Product:Non-flammable. Auto-Ignition Temperature: Not applicable. Flash
Points: Not applicable.

Flammable Limits: Not applicable. Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: of combustible materials

Explosion Hazards in Presence of Various Substances:

Explosive in presence of reducing materials, of organic materials, of metals, of alkalis. Non-explosive in
presence of open flames and sparks, of shocks.

Fire Fighting Mediaand Instructions: Not applicable. Special Remarks on Fire Hazards:
Flammable in presence of cellulose or other combustible materials. Phosphine, hydrogen sulfide,
selenide all ignite when fuming nitric acid is dripped into gas. (Nitric Acid, fuming)

Special Remarks on Explosion Hazards:

Reacts explosively with metallic powders, carbides, cyanides, sulfides, alkalies and turpentine. Can react
explosively with many reducing agents. Arsine, phosphine, tetraborane all oxidized explosively in
presence of nitric acid. Cesium and rubidium acetylides explode in contact with nitric acid. Explosive
reaction with Nitric Acid + Nitrobenzene + water. Detonation with Nitric Acid+ 4-Methylcyclohexane.
(Nitric acid, fuming)

Section 6: Accidental Release Measures

Small Spill:

Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste
disposal container. If necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:

Corrosive liquid. Oxidizing material. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth,
sand or other non- combustible material. Do not get water inside container. Avoid contact with a
combustible material (wood, paper, oil, clothing..). Keep substances damp using water spray. Do not
touch spilled material. Use water spray curtain to divert vapor drift. Use water spray to reduce vapors.
Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on
disposal. Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product
is not present at a concentration level above TLV. Check TLVonthe MSDS and with local authorities.
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Section 7: Handling and Storage

Precautions:

Keep locked up..Keep container dry. Keep away from heat. Keep away from sources of ignition. Keep away
from combustible material.. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this
product. In case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice
immediately and show the container or

the label. Avoid contact with skin and eyes. Keep away from incompatibles such as reducing agents,
combustible materials,

organic materials, metals, acids, alkalis, moisture. May corrode metallic surfaces. Store in a metallic or coated
fiberboard drum using a strong pelyethylene inner package.

Storage:

Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies,
reducing agents and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers. Do not
store above 23°C (73.4°F).

Section 8:Exposure Controls/Personal Protection

Engineering Controls:

Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors
below their respective threshold limit value. Ensure that eyewash stations and safety showers are proximal
to the work-station location.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.
Boots.

Personal Protection inCase of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should
be used to avoid inhalation of the product. Suggested protective clothing might not be sufficient;
consult a specialist BEFORE handling this product.

Exposure Limits:
TWA: 2 STEL: 4 (ppm) from ACGIH (TLV) [United States] TWA: 2 STEL: 4 from OSHA (PEL) [United
States] Consult local authorities for acceptable exposure limits.
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Section 9: Physicaland Chemical Properties

Physicalstate and appearance: Liquid.

Cdor:Acrid. Disagreeable and choking. (Strong.) Taste: Not available.

Molecular Weight: Not applicable. Color: Colorless to light yellow.,
pH (1% solnlwater):Acidic. Boiling Point: 121ac (249.8°F) Melting Point: -41.6°C (-42.9°F)

Critical Temperatura: Not available. Specific Gravity: 1.408 (Water = 1)

Vapor Pressure: 6 kPa (@ 20°C) Vapor Density:2.5 (Air = 1) Volatility: Not available.
Cdor Threshold:0.29 ppm Water/Gil Dist. Coeff.:Not available. lonicity (in Water):Not available.
Dispersion Properties: See solubility in water, diethylether.

Solubility:
Easily soluble In cold water, hot water. Soluble in diethyl ether.

Section 10: Stability and Reactivity Data

Stability: The product is stable. Instability Temperature: Not available. Conditions of Instability:
Incompatible materials
Incompatibility with various substances:

Highly reactive with alkalis. Reactive with reducing agents, combustible materials; organic materials, metals,

acids.

Corrosivity:
Extremely corrosive in presence of aluminum, of copper. Non-corrosive in presence of glass, of
stainless steel(304), of stainless steel(316), of brass.

Special Remarks on Reactivity:

A strong oxidizer. Reacts violently with alcohol, organic material, turpene, charcoal. Violent reaction with
Nitric acid+ Acetone and Sulfuric acid. Nitric Acid will react with water or steam to produce heat and

toxic, corrosive and flammable vapors. (Nitric acid, fuming)

Special Remarks on Corrosivity:

In presence of traces of oxides, it attacks all base metals except aluminum and specialchromium
steels. It will attack some forms of plastics, rubber, and coatings. No corrosive effect on bronze. No
corrosivity data for zinc, and steel

Polymerization: Will not occur.
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Section 11:ToxicologlcalInformation

Routes of Entry: Absorbed through skin. Dermal contact, Eye contact.
Inhalation. Ingestion. ToXicity to Animals:
LDSO: Not available. LCSO: Not available. Chronic Effects on Humans:

Contains material which may cause damage to the following organs: lungs, mucous membranes, upper
respiratory tract, skin, eyes, teeth.

Other Toxic Effects on Humans:
Extremely hazardous in case of inhalation (lung corrosive). Very hazardous in case of skin
contact (corrosive, irritant, permeator), of eye contact (corrosive), of ingestion, .

Special Remarks on Toxicity to Animals: LDL - Lowest Published Lethal Dose [Human] - Route: Oral; Dose:
430 mg/kg
(Nitric acid, fuming)

Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects (effects on newborn and fetotoxicity) based on animal data. (Nitric
acid, fuming)

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Severely irritates skin. Causes skin bums and may cause deep
and penetrating ulcers of the skin with a characteristic yellow to brownish discoloration. May be fatal if
absorbed through skin. Eyes: Severely irritates eyes. Causes eye burns. May cause irreversible eye
injury. Ingestion: May be fatal if swallowed. Causes serious gastrointestinaltract irritation or burns with
nausea, vomiting, severe abdominal pain, and possible "coffee grounds” appearance of the vomit. May
cause perforation of the digestive tract. Inhalation: May be fatal if inhaled. Vapor is extremely
hazardous. Vapor may cause nitrous gas poisoning. Effects may be delayed. May cause irritation of
the mucous membranes and respiratory tract with buming pain in the nose and throat, coughing,
sneezing, wheezing, shortness of breath and pulmonary edema. Other symptoms may include nausea,
and vomiting. Chronic Potential Health Effects: Repeated inhalation may produce changes in pulmonary
function and/or chronic bronchitis. It may also affect behavior (headache, dizziness, drowsiness, muscle
contraction or spasticity, weakness, loss of coordination, mental confusion), and urinary system (kidney
failure, decreased urinary output after several hours of
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|_Section 12: Ecological Information

Ecotoxiclty: Not available. BODS and COD: Not available. Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation
products may arise. Toxicity of the Products of Biodegradation:The products of degradation are
less toxic than the product itself. Special Remarks on the Products of Biodegradation: Not
available.

Section 13: Disposal Considerations

Waste Disposal: :
Waste must be disposed ofin accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material Identification::Nitric acid UNNA: 2031 PG: Il Special
Provisions for Transport: Marine Pollutant
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Section 15: Other Regulatory Information

Federal and State Regulations:

New York release reporting list: Nitric acid, fuming

Rhode Island RTK hazardous substances: Nitric acid, fuming

Pennsylvania RTK: Nitric acid, fuming

Florida: Nitric acid, fuming

Minnesota: Nitric acid, fuming

Massachusetts RTK: Nitric acid, fuming

New Jersey: Nitric acid, fuming

TSCA 8{b) inventory: Water; Nitric acid, fuming _
SARA 302/304/311/312 extremely hazardous substances: Nitric acid, fuming
SARA 313 toxic chemical notification and release reporting: Nitric acid, fuming 65%
CERCLA: Hazardous substances: Nitric acid, fuming: 1000 Ibs. (453.6 kg),

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard

(29 CFR 1910.1200). Other Classifications: HMIS (Canada):

CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC).

CLASS D-2A: Material causing other toxic effects (VERY TOXIC).

CLASS E:Corrosive liquid.

DSCL (EEC):

R8- Contact with combustible material may cause fire.

R35- Causes severe burns.

$23- Do not breathe gas/fumes/vapor/ spray["**]

S26- In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.
S36- Wear suitable protective clothing.

S545- In case of accident or if you feel unwell, seek medical advice immediately (show the label where
possible).

HMIS (U.S.A.): Health Hazard:3

Fire Hazard:0

Reactivity:0

Personal Protection:

National Fire Protection Association (U.S.A.): Health:4

Flammability:0

Reactivity: 0 Specific hazard: Protective Equipment:

Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear
appropriate respirator when ventilation is inadequate. Face shield.
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Section 16: Other Information References:Not

available.

Qther Special Considerations: Not available
Created: 10/10/2005 10:59 AM
Last Updated: 11/01/2010 12:00 PM

The information above is believed to be accurate and represents the best information currently available to
us. However, we make no warranty ofi merchantability or. any other. warranly, express or.implied, with respect
fo such information, and we assume no liability resulting from its use. Users should make their own
investigations to determine the suitability of the information for. their. particular. purposes. In no event shall
Sciencelab.com be liable for. any claims, losses, or damages of any third party or. for lost profits or any
special, indirect, incidental, consequential or exemplary  damages, howsoever arising, even |if
Sciencelab.com has been advised ofithe possibility ofisuch damages.




Health & Safety Plan
Rico Project
APPENDIX D
Notification and Reporting
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Attachment 1
Incident Notification and Reporting Table Definitions
Incident Vehicle . Spill / Unplanned Fire / Security Personal Property
Severity Incidents | Release/ | Business Explosion Injury / Damage
Vapor Interruption liness
Disc
MAJOR/ Any Any spill Any Any fireor | Any Any Any
HIGH incident or release | accidental | explosion serious injuries or | property
POTENTIAL | resulting >100 damage with offsite | threats to | illnesses damage >
Refer to ina barrels or | havinga or security, resulting in | $500,000
AECI Group | fatalityor | lessina cost significant | bomb fatalities, 3
Major multiple sensitive exceeding | onsite threats, or | or multiple
Incident and | serious area, RQ, | US impact/ kidnapping | serious
High injuries off site $500,000 any use of | threats — injuries
Potential impact, firefighting | High
Incident any spill or equipment | Potential
Reporting navigable —~ High
Guideline water, Potential
release of
10 tons of
classified
material,
or any spill
>1 barrel
and has a
High
Potential
NON- Any Any spill < { Any An other Anynon- | Anyinjury | Any
MAJOR incident 100 unplanned | fire/ serious oriliness property
INCIDENTS | involving barrels business explosion threat to resulting in | damage
an AERL interruption | not security, aDAFWC, |upto
vehicle hitting categorized | including AECI $499,999
including undergrou | as a Major | vandalism | Amoco
under the nd utilities, | Incident exposure,
influence product or OSHA
of D&A lines, or Recordable
(%0 Cost claim
Threshold) impact on
operating
facility
business
NEAR MISS | Any Any Any Any risk of | N/A All other Any
contractor | potential complaint | fire or injuries or | property
vehicle for spill or | filed by an | explosion iliness damage
incident release Operating (i.e. including less than
without Facility working in First Aid $500
injury or Business LEL which does
property conditions, not result
damage etc.) in medical
treatment.
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Attachment 2
2009 AECI Notification Tree

Person who discovers
the Incident

[ Assess Situation ]

Call 911
If Required

| ]
Other necessary [ Field Supervisor ]

phone calls {Operating
facility, Emergency
Response Team)

| 1
C. Sanchez Chris Sanchez
AECI Project Manager AECI Project Health
Safety &
Environmental Officer

Chuck Stilwell
Atlantic Richfield PM

Initial Notification must be made immediately to the AECI Project Manager and AECI HSE Officer no
matter how small the incident.




Site Specific Health & Safety Plan
Bluewater Irrigation Project

Attachment 3
Incident Notification and Reporting Process Table
Notification Initial Reporting Investigation
Incident Notification When Forms/ When Forms/ When
Severity Required Reports Reports
MAJOR/ e AECI Project Immediately | Major/High Immediately | Major 10 Days
HIGH Manager Potential Incident (Preliminary)
POTENTIAL | * AECIHSE Incident Investigation
Officer Announcem Summary 60 Days
* RM Contact ent Forms Report (10 | (Final)
) Ir\rllgtlgi?:gttion day and 60
Center OSHA 200 day)
Log (as
applicable)
NON- » AECI Project Immediately | GEM Within 24 | GEM 14 Days or
MAJOR Manager Incident/ NM Hours Incident/ NM | as otherwise
» AECIHSE Inv. Report Inv. Report | noted
Officer Form or Form
e RM Contact equivalent
OSHA 200
Log (as
applicable)
NEAR MISS | « AECI Project Immediately | Gem Within72 | GEM 14 Days or
Manager Incident/ NM Hours Incident/ NM | as otherwise
» AECIHSE Inv. Report Inv. Report | noted
Officer Form or Form, when
* RM Contact equivalent needed

OO0CO0OOOOOCOOOOOOOOOOOLOOOLOLOLOLOLOOOOOOOOOOOOO

NOTE: If AECI PM is not available, Contractor is responsible for notifying another AECI

manager.

*Initial and Final Reports may be done with participation from both Contractor and AECI
Representatives, depending on severity.

Anderson Engineering Company, Inc.

14

June 2007
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Health & Safety Plan
Bluewater Irrigation Project

Attachment 4

Emergency Information Summary

PPE Minimum Level of Protection:

level D

Do not endanger:your own life. Survey the situation béfore taking any action.

Atlantic Richfield Company Office Telephone 972-509-7000

Site Location Address

St. Louis Ponds, North of Rico CO on CO State Hwy
145.

Telephone Located at

Site Supervisor will have cellular phone on site.

EMERGENCY PHONE NUMBERS

In the event of any emergency contact the Project Manager or Site Health and
Safety Officer.

Ambulance 911
Fire 911
State Police 911
Poison Control 911

Southwest Medical Center
1311 N. Mildred Rd, Cortez CO

Hospital Name 970-565-6666
Hospital Phone Number See above
Project Manager Chuck Stilwell mobile 406-491-1129

Site Health and Safety Officer

C. E. Sanchez — home — 505-287-5110 or mobile-801-971-
1767

Health and Safety Representative

C. E. Sanchez — home — 505-287-5110 or mobile-801-971-
1767

Site Supervisor

C. E. Sanchez — home — 505-287-5110 or mobile-801-971-
1767 )

State Agency

Colorado Dept Public Health and Environment
Voluntary Clean Up Group 303-692-3311




Health & Safety Plan
Bluewater Irrigation Project

Attachment 5
Hospital Location Map
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Health & Safety Plan
Bluewater Irrigation Project

? N Glasgow Ave, Rico, CO 81332

@ 1. Head south on CO-145 S/N Glasgow Ave toward E Soda St
Continue to follow CO-145 §
£ {5 i

r) 2. Turn right onto Alamosa Rd/Co Rd L

3. Turn left onto Co Rd 26/N Mildred Rd
Continue to follow N Mildred Rd
Destination will be on the right

ADOUL £ muns

dred Rd, Cortez, CO 81321
7. ks

@ 1311 N Mil

»

go 45.§m‘
go 1.0 mi

go 0.6 mi

HOSPITAL INFORMATION:

Various — see above

J e

FARSHALL FLLAE

9 =
FT ‘
I CATR (&T. LOUIS PONDS) / /
J A SITE BOUNDARY / J
P ~ / /
. A
%, ' e FCAD / /
==
L= /
ST. LOUNS PONDS
INSPECTION AND MAINTENANCE
PERIOOIC INSPEC TION FACLITIES MAP
__ e I O T e Tk

{ &5 { ¥
| LEGEND
NEATLOW SPLLAY
B+ Sk d
¢ GUILET CusAvouT
ATVOALK | FLATRORM SCALE IN FEET
] 30

COUCRADO Hrpy 143
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Health & Safety Plan
Bluewater Irrigation Project

Health & Safety Plan
Rico Project

APPENDIX E

Job Hazard Analysis and Risk Assessment
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Health & Safety Plan
Bluewater Irrigation Project

Potential Activity Hazard Analysis

General Physical Hazards

The Site may contain numerous physical safety hazards such as the following:

Physical Hazard

Potential Injury

Actions to Prevent or Reduce
Exposure

Holes or ditches

Slip, trip, falls resulting in sprains,
broken bones

Use access pathways into work
areas which minimize this hazard,
fill in if possible. Flag all holes and
ditches. Install guardrails or
barricades.

Precariously positioned
objects, that may shift or
fall, include loose rocks,
slag material, etc.

Impact injuries, crushing, head
injuries, pinning under objects.
Falling object injuries. Slips, trips
and falls.

Reduce work in all unstable areas
as much as reasonably feasible.
Never work under suspended or
unstable loads or slopes.

Sharp objects

Cuts, abrasions and puncture
wounds.

Make sure all sharp corners and
edges are marked and guarded.
Pick up sharp objects, glass etc.
Boards with protruding nails should
be disposed of if possible or have
nails turned down. Use
established gates for site access.

Slippéry surfaces Slipé and falls Use appropriate footwear and
avoid slippery areas whenever
possible. Establish handholds if
possible. '

Steep grades Slips and falls Avoid working on steep grades

when possible. Tie off workers
from above with appropriate fall
protection gear.

Uneven terrain/ unstable
surfaces

Slips, trips and falls

Avoid when possible. Minimize
need to carry loads over uneven
surfaces. Note and identify all
unstable surfaces.

Heavy Equipment
Operations

Pedestrian, vehicle and equipment
collisions

Ground personnel to stay out of
work area whenever possible.
Establish and maintain eye contact
with operator prior to entering the
work area. Do not drive within 100
ft of operating equipment.

Protective Equipment

General increase in accident
potential

Use of PPE may impair the-
employees’ ability to see or hear
which can result in an increased
risk of accident. Ali personnel
should be trained in the proper use
and application of PPE.
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Physical Hazard

Potential Injury

Actions to Prevent or Reduce
Exposure

Jewelry, loose clothing

Loss of digits, pinning in machinery,
death

Avoid wearing loose jewelry of any
type within the work area. Loose
or ragged clothing is not permitted
in the work area due to the
potential of being snagged in
moving machinery.
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Potential Activity Hazard Analysis

Access and Egress

Work site access and egress (exit) require awareness and safety procedures to avoid incidents. Work
site locations vary a range of hazards.

Hazard

Potential Injury or Loss

Actions to Prevent or Reduce Exposure

Traffic Hazards

Collisions, pedestrian
accidents, crushing or pinch
points, serious injury, loss of
limbs or life, equipment
damage, work stoppage

Practice defensive driving. Designated
access routes, defined work areas, defined
entry and exit locations. Use of correct PPE
including traffic vests.

Electrical Power Lines
and Equipment (Lines
may be Overhead or
Underground)

Electrocution, severe burns,
cardiac arrest, loss of life, fire,
equipment damage, work
stoppage :

Excavation plans shall include identification
of underground utilities including power lines.
Overhead lines are to be identified and
minimum clearance distances understood
and maintained for both access and work.
Refer to the Energized Electrical Equipment
Activity Hazard Analysis.

Crossing Fence Lines

Serious cuts and puncture
wounds, slip trip and falls

Do not climb over fences or walls, use gate
or passways. Install passways for work
areas. Should going through wire fence be
unavoidable the two man approach is
required, one to hold the wire open while the
other passes. Use of correct PPE including
gloves.

Tools (power and
hand) and Equipment

Electrocution, serious cuts
and puncture wounds, loss of
limbs or life, work stoppage

All tools and equipment shall be in good
repair, grounded and connected into a
ground fault protected circuit. Unplug power
tools when not in use. Follow lock-out/ tag-
out procedures for electrical equipment
service and non-use. Use of correct PPE
including gloves.

Housekeeping

Serious cuts and puncture
wounds, slip trip and falls

Maintain clear and orderiy work areas,
access and exit ways. Properly store all tools
and equipment. Refer to Housekeeping
Activity Hazard Analysis.

Working Space or
Areas, Confined
Space

Explosion, fire, toxic
envirgnment, lack of Oxygen,
severe burns, loss of life,
possible cross contamination
of work zones and clean
areas

Complete evaluation of work space. A site
specific Job Safety Analysis or Permit is to be
completed prior to entry into potentially
hazardous environments. Refer to other
specific Activity Hazard Analysis.
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Potential Activity Hazard Analysis

Housekeeping

Significant hazards are associated with poor housekeeping both at the site, equipment and in
job trailers. Poor housekeeping contributes to slip, trip and fall injuries, increases the chances
for a fire and other serious incidents. All site personnel are responsible for identifying and
correcting housekeeping problems in their individual work areas.

Hazard

Potential injury or Loss

Actions to Prevent or Reduce
Exposure

Trash, debris, clutter

Pain and injury ranging from minor to
serious caused by slips, trips and
falls.

Trash and debris are to be
consolidated at an approved staging
location and contained while awaifing
transport or disposal. Tripping
hazards should be identified and
eliminated if possible. If elimination
cannot be done, then the hazards
should be clearly marked and
guarded.

Sharp objects

Infections, scars, etc. caused by cuts
or punctures

Tools and equipment should be
properiy stored when not in use with
protective covers placed over sharp
edges and ends. Remove all sharp
objects from ground.

Trash fires

Loss of life, equipment, work
stoppage

Flammable containers shall be stored
in approved containers and cabinets.
No hot materials shall be disposed of
in any container except for safety
containers specifically assigned for
the task.

Other

Damage, loss and injuries

An end of shift routine should be
developed which will allow for the
proper storage of all tools, equipment

and supplies.
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Potential Activity Hazard Analysis
Adverse Weather

Adverse weather conditions can occur anywhere at virtually any time. Proximity to large bodies
of water such as the Great Salt Lake and rivers or mountains, ridges, canyons and similar
terrain can result in rapidly changing and intense weather conditions. The contractor's PSHO
shall be charged with maintaining knowledge regarding forecast conditions that will impact the

site and work operations.

Weather Condition Potential Hazard or Action to Eliminate or Reduce Exposure
Concern

Sustained High Heat Stress Related llinesses Ensure that sufficient and appropriate fluids are

Temperatures available for consumption by workers. Initiate heat
stress monitoring if warranted. Provide for adequate
rest periods in sheltered areas.

Sustained Low Cold Stress Related llinesses Ensure that ali personnel are adequately clothed for

Temperatures the conditions. Monitor temperatures including wind
chill. Monitor personnel closely for sign of illness.
Provide adequate breaks in heated and sheltered
environment.

High Wind Eye injuries from windblown Ensure all personnel are wearing appropriate safety
materials, falls from elevated glasses or other eye protection as necessary. Avoid
positions, flying debris having personnel work on or In elevated machinery or

positions. Employ good housekeeping techniques to
eliminate blowing debris. Special caution should be
used involving the dumping of end dump trucks and
trailers.

Heavy Rain Reduced visibility and flash Instruct all personnel to reduce speeds when traveling
floods in low lying areas of the in wet conditions. Vehicle traffic and foot traffic should
site. Loss of traction by be limited if possible. All personnel should be advised
wheeled vehicles. Unstable of potential flash flood locations on the site and work in
and/or slippery walking and these locations should be avoided If heavy rains are
working surfaces. present or forecast.

Thunderstorms Equipment and personnel being | Avoid elevated positions. If thunderstonns are
struck by lightning. present, ground personnel should be retrieved and

seek shelter until threat has passed. All equipment
should be stopped and operators removed. The Field
Supervisor shall be responsible for suspending
operations and restarting operations during
thunderstorm conditions. Generally, the 30-30 rule
shall be used, which is: if thunder is heard within 30
seconds of seeing a lightning strike, work shall be
halted for a period of 30 minutes.

Snow Cold Stress Related illness, Same as for Sustained Low Temperatures. Wheeled
slippery conditions equipment traction is greatly reduced so care must be

taken. All ground personnel should be closely
monitored at all times.

Fog or Mist Reduced visibility Extreme caution should be exercised by equipment
and vehicle operators. Ground personnel should not
be placed in proximity to working equipment or traffic
under reduced visibility conditions.
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Potential Activity Hazard Analysis

Poisonous Plants

Hazard

Potential Injury or lliness

Actions to Prevent or Reduce Exposure

Contact with Poison
Oak, Poison vy,
Poison Sumac

Painful skin irritation, allergic
reactions, death

Examine work area for poisonous plants. Notify workers of
potential of poisonous plants, reassign allergic workers.
Exercise caution when working in vegetated areas. Coveralls,
gloves of leather or cotton will normally provide adequate
protection from skin contact. Respiratory protection may be
required, follow TSEA for this work. In known infested areas
use equipment to handle plants. Persons who are exposed or
believe they may have been exposed should report the
episode to their supervisor.
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Potential Activity Hazard Analysis

Poisonous Snakes and Animals

The concern for biological hazards must be determined on a task specific basis and addressed
in individual job safety analysis (JSA) issued for these tasks. Prompt reporting and medical

attention is required for bites/stings of any kind and exposure to poisonous wildlife with evidence
of allergic reaction. Rodents may carry rabies or plague and a medical evaluation is required.
The following tables should be used as a reference or guide when developing the work plans

and JSAs.
Hazard Potential Injury or Actions to Prevent or Reduce Exposure
lliness
Rattle Snakes Snake bite Personnel on foot should avoid brushy areas or areas with tali grass. Use

extreme caution when moving materials which have been stored outside.
Snakes are frequently found in rocky areas as well. Personnel shall wear boots
at least to the ankle, long pants and long shirts on site.

Rodents

Rabies, plague,
hanta-virus

Avoid contact with any type of rodent, dead or alive. Dead animal carcasses
should be handled using universal precaution PPE {(Impervious gloves, goggles,
clothing and a respirator.} Avoid areas where rodent droppings are present and
avoid stirring dust so that it becomes airborne. Employ Standard Operating
Procedure for handling potential Hanta-Virus carrying materials or organisms.
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Potential Activity Hazard Analysis

Insect Hazards

Hazard

Potential Injury or lliness

Actions to Prevent or Reduce Exposure

Spiders (Black
Widows, Brown
Recluse, other)

Painful bites, allergic reactions, death

Identify personnel with insect allergies and arrange for anti-
inflammatory medication to be on-site. Exercise caution when
moving materials. Gloves of leather or cotton will normally
provide adequate protection from bites. Persons who are
bitten or believe they may have been bitten should report the
bite to the SH.

Scorpions

Painful stings, allergic reactions

Report to PSHO as soon as possible.

Bees, wasps,
hornets, etc.

Extremely painful sting, severe allergic
reactions in some persons.

Avoid disturbing nests, do not wear strong colognes, perfumes,
etc. Bright colors may sometimes attract.

Horseflies, flies,
gnats, mosquitoes,
etc.

Sometimes painful stings, irritants

Utilize insect repellent commercially available.
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Potential Activity Hazard Analysis

Water Safety

Hazard

Potential Injury or lliness

Actions to Prevent or Reduce Exposure

Loss of footing, falling
in water.

Drowning, hypothemia, death

All work shall be completed 6 fl or more from water that is 3 ft
deep or more or that have a subsurface that can trap entrant
(ex deep mud). Watch footing around banks. Do not work on
unstable bank. Should the work not meet this requirement a
RA shall be performed and the work shall be in compliance
with the BP Water Work Policy. This Policy is attached.
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Health & Safety Plan
Rico Project

APPENDIX F

WORKING ON OR NEAR WATER POLICY
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BM 111021808 USACE:; Instruniontotion of Botbuak:ment Dams and Lovees.

M, 1116.2-1913 ’SACB; Dexign s0d Cocamicdon cf Lovear.

EM 1116-3-3300 UBACE: Ihrth and Rock Flllod Dwni « Cecorol Dezlpn nnd Conatructian
- Croaidamiions. .

SM 1110:2.2508 USALS1 Betalning and Rlood talls,

SM 111022902 USACE; Cahidaits, Colverts and Pipes.

8. 8ymbola and abbreviaticns
Forthe putpow of iMs OP, the {ollowing smbols aod abbreviaions spply:

SWT
cPR
EBM
FRWA
FOS
op
Moc
NOAA
PFO
™.
SOLAS
USACB
uscs

Batle Wod Pearo

Cado ef ifdorat Begidatlan:
Bovircnmentol Busioea: Mamger
Fedanl flighway Adainbtistico
fraczor of Sofoty

Ouldaneo i trastlee

Maragesaeot of Change

Nadonal Oecealo and Aanosjdistie Adodnlatradoo
Peraonst Flotatlon Deviocs
Itcaut_lntlon Minnagomaat

Safely ef Life a1 Saa

tInltcd Stales Army Corps ef 8ngineen
Unlo States Coologloal Survey

4. Balo req;:IM_muu’

&

Whese practlc dite, dlveding andéor renoving weter froni tho work area prior to
petfoning odsar‘comiruetion cetivirios is gagenally ptofenible to having tn pesfban wotk
in 2 suainisod haxin 00, In, orncir wilor. However, loplemesdng watar divesslon/tetnoval
may Twelf wmyomrlly expose wotkees or othwrs m activitiss that Topresent a potentiad
-daogr. Tkerefore, Oab relative hazanb sepresewted by bnplemendug and 1axinealning
wenre divens (on/ramenel 1otk 1o be sesessad aad oompirud to tae hemirds of complethig
Gw plannad exxck widgote water diveeslcn/rimnove bafese a linat deeiaton la aindo. . If U
deoislagy ia to preceed with walar diveselonfemovnl nedvhilos that iisennelvee may
tepesaect a potexdial daoger of dsuwning, dica cha sppiieable regulatory, dexign, health and

~ safety, constnnition, operstipn and melntenance, and emargeocy response proadures

Uemi|flad io Soesloca 3 throagb 13 of duix paidanos shavid be followed.
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Gukdancd on Praciice for Dasign sng Genstruciion Activilies Adiersat i ot i Wattr Bodica
Yt divwting/mmoviog watnr bt Ingmictioabla thee ppropristo tesling, d-tlgn. safely mid
cmerpeney fetpaost planning abould to be complatsd in'accordarwe widi project:
znczlﬂcaﬂonx and spjtlicable regulatlou and guidance: priar w proecediag wilh wodr on.
in, or near watét.
Wissr divemion/emoval rynemt skould be kept as sbriplo m powible jo tonm ol
nonttruction, oparetion, aad malmeoanoe, Gprat gravity basod watet rooting Aystenu (L.o.,
diiohws rad diker) avo typically omaler to mlmln and thereiore may be prefermdl where
feasible foe wadse ovonagpma,

" Dealgn of water minnagenwot systatos ahall be aobjeet 2o BP gpproval Iypically by exc

EBssor their desigoea. Bxperieooed in-horme luclividuals are available & pewvide ctnienl
mugtpors for the EBM in reviewjng water managcinest lyateso desigiu (aee 'rablc 1 forn
listiog of In-honae technical atpport fodividals).

Consapiuid deaian sbsll bo appiosod bry BF's §BM or thsir dosignet beforo dessiled

denign. )

§. Legiglstion snd standurds

6. Design
Oaneral

8,

6.

a3

o

Diverslcn/menagemam of waler ahn!! be aultjeer to appnival af losdd authorities and
wibjeet to Leglulatioo within dut coomry orsale. Lousl, state and/or Mml perwls may

ho roqoked.
1 oonitiedag en upyrading wolre mr.naselrw syxiamt, consideration thould be given to
oemplhnea wilb now awl potantici firtute atamilaxcls.

1f standarda wit by lacal githodty, Bt standardt, and eurren: legialatioa mdiﬁmut. the
nian stringent xmailmd sboll be-atiopied.

Wodldog sdjacent to sitd/ar withlo muter zhonld be ecnalimed Iﬁ vory esrly stages ol
deaigp of remediadon or deconnaisalonisg ss pot of Iultlal allllﬂw devalopm ‘sod
eorecolig.

‘Working suljacenc ta sed/or wiitin walor aboxid be dmiced it earordince with lncally
recognited aod nocopeed acaitdands execgt aa olbaswiss decordbed telow,

1. Standazds shall be sobjeet tn roview by BP*s EBM or twir depignee 1o ctsure awy
extatoal standard Inelndet leqaltemom ot imsc aa stringent as BM s peactices,

Intlumlon witft proages

Coosideratioe shiold be given to husgratian of otk activitios into remediation lnd.br
daoacirolriocing; of Geoliiliet, _

Doslgn fantom

The 8dioadng cousidasticns ahould be osseanatt by dealgner in solertion md plasning of work
apdvitles adjucaut to muller withlo watar bodiss:

s
b.
[
d.

Alteraate deaigna thind ellsddnsie acdvibea i, on; or ofjacentt to watar bodies,
‘Water depth/velociy. )

Potaitial far cbaoges In swater depeki/veloddty due w fooding andier tides.
Piewonce atd thicktneas of Jee.
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’ 1.0es! geology/itydtopeoloay it In partcular the poontisl proum of quicand, deeo

1mid, ssmumted asdheaent or 1elxod entsapmautietakility haard
Local topograpby aud hathylnatry.

_Tbe alabitily of slopes end basa tosterials, uadar, or adjecent tos bodios of wacr.

Sifc acessa Lixits douw tnd remotacers.
Presence of endangeted spocies er odwzsersitive tenesitia) and aquatic life,

Prasence of wallaida or odtar protcoted scacniroes porentlally affestsd try woter
tosuagaatant chiattgien.

Watpr qnlity’
Cinreatt sod solicipnted wrster uses asd water rights.
Aasessment of historiée! iadusieied ndvldel that wy have left ctrvently disguised hnmda.

* Typea of flll and coantrsudun puictbds,

Wtgr Body ‘rym
Genweal

a

b,
[

Potential was:r body typer em dessiibed in Seotlors: 6.4.2 tivoagb 6.4.4. Ouélm aad aem
arc speciitcully cxeludest

Dewnlpdons are a guide, xnd thers an: no illsliact boundricy bmswisin :unap:rluu.
Brunt deSnlilons shall dapend on taizialotiun available.

Rhrora/Stransas

C,

B

b,

fliver and stteastn ase flowlag water bolln formed tanmally by fluvial processes.

Rivetjetceass Eherotel and Spodplmia pmportics {I.e., deptit, width, ess.) are defenninet! by
basin comStiont {bududiag basio ale, peasipiteflooftinoff ounamta eod storng, alope,
vepeiating, Indd use, ecc.) anil iyplondly vary spotially and rempaorally.

Apan ffom e ibrliod ourdrol pegvidnil by dars, raes! river flows ate unrégulated end
vRy wilh proetpinslos and/or eceaciad snow nlt.

Water ievels in 1fvrss aad straunia can extent om of bunk oato-wijarent ﬂow!plm under
highssr flow coaditlans {1.¢., oves bankfidi alasitargn levels witieh for naturs strenmy are
vplmﬂy eqidvaleol to about tie 1.5 vo 2.Y year setum lotervel flood),

Rivedsmean oharme! allgnreenia fhliow natural topogmphy and can move lateraily and
vertlcally ovor time in vexponw to natural wnsien and deposition pmeoites, THataibance
of chaanl baalo/twd awt/or lostatiation of itrileturen that conutsain flow can Inceease :he
potential fot local etosicm snd/or inereani backweter clavitions.

Stream banka ore sbjuss to undsreuteing which ean be difSieull or Impoenible o detect at
obrtaln watst tewels, erasting ostyiog haxarda osar atcown edges.

Due to untacal juetiole sise aoaling previded by higher flow vejocity wxdmom. fiver jd
siteass chaonel beda ate typicnlly wade g of cesrser gmleed material (1.4, sasd, gravel or
cobblea) bitr fines-grelod alits ecd ciyty saxteriol gf hewen shear strongth may uemmtlne
I daposliionai saces sueh aa polot bara anid baskweter ehwnnese.

Adiitlond egulatoty and petmiit requirainenty may exist for work L, oni, of batr navigable
waterumys widek incltin rivers sl stteoms thet have docamstdadon of hiatoiical
conunersial wre.
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¥n
Nioral or man-iancio porade, bnlde, recersolss, aodbaendatisnt boslne, or wetiands

by

C

f

Ponda, laluse, recorvolrs, sedinweel stion basina wad watlaads are typified by stow ﬂowlmz or
tpdcsyen water eontzined within oestobt gtogaiphile boaodsdes,

Water body jstoperrica (4., detyth, width, ate.) are deterinined primarily by Jocal
topegraphy, gnnmdwater table elavasion, dbeet preeiplsadun/ovaparation nnd tia: balance
botweres cavfine waler ioptts end ootpais ss wet! s apilway clevatlons,

Bowon of flooded arca veria= with pbangea in water levib ord iedimont deposition.
Slow fisw conatidons niskas tbew wules bodies primatlly depositicnal envissntiients,

reanltbag br bustonis tkas are ofteo oisds up of thick layera of fine guained, loowcly
eonsvildaind ailt and cisy oetlecial with limie chioer steanpth.

Addidonul rogolatwy aad-permit tequbmenene saist for work ia juisdictional wetlaads.
hisladictienc! mafinwia ate defined by fbe 1987 UBACE Mamial at “Ateoa dis: ate
tnemnidatad ot ssarared by mufaca or.ground wnior 10 6 froquenay and dutstion aafflowst to -
‘soppsst, and tha wnder oormai citaumeiancex do suppor. & jnavaleuss of Vegetation
lypioally adaptod to tilb in sutnrated soil sondldons. Wetlendn grmerally ioclude nwmps.
fuusbes, bogx oral timilas areas”,
Aa-bulb documentalioo.fos older man-niade Impourdinenta eattaot be prestimed accurate

at to etureot ooodition.

Dndnnqe ditehos, ohannata or osnale

L

b.

f.

Dxalonge ditches, chponele and osnaly are flowing water conveyence fellnw tormad by

bonisn excmuatlon and/er benning,.

Ditcivesund jmipernkes (Le., depib, widdy, etc.) am doteambied by :leaign mqulmmn sl

are typleally tviedveiy entfoxm fu siage and elignnes:.

DitchA:enet design often mavidea for aome cotmxal. as flow abes andior rotiog.

Water lovels in diushes and caneals very widi flow fevels but dreae. stxuctures are typisnlly
deslgned to prevant overfiovr at less thaa daxign flow levals.

Ditvhas atd canals follow man-mode tapagrapby aad ase typically pruveoud from mooving
tnomlly using ripgtap er echar emaioo proteesion nisbotls,

To waintaix convaysnce capseiy, build-up of thick luyans of finc-ralned endiment oo
ditdvcanat boitoas is typlenlly pmveiiad by bed tiope design and/os tirough periadic .
dtteb flushing or mechanics! elearout.

Dptieais fos Temporary Waaer Managadisit during Construation

Tho ccdmaty optlona for water mssagnneal daring comstruction ate to dhvertremove it of
ayproptiatdy pbia for waddng on. 1s ot near water, Tahla 2 yunttnostzes tiw primary
advaniagea and dizod vantagns of thiec two options.

Divert/Ramtovy

Abliity to impleuesu thia water miaagsoent option is depeadcit on ize of flow sadior
siorm-event dms dye diverzioo/rasnovsl ayalcnd nexds to be deslpmed for, dtvetsdon distance
togulretnoins, tocc! {opograpby and gtology, izipaots on terseatdsl aod aguatic: lifs
(pardoubudy embkn gzed apetles or olhie protecied resoiacea), soasonat conttdazmtions, and
poktilial irnpeota to watar y:nility or svallabillty for omrent water ugas.

" b Dealpt altomathvos for divartlog/mmoviag water lcciuding typa of divecslen (L., diichea

voeaaa berts, peanping vorsus pravity dmooge. etc.) and diveraion layout/alignment
nhould be evaluated cirly In.die dealgn pmeem Sor coat-effoctiveamsa, impiementalrility
and risks, to dosument that the moet appeoptlare sltenwdve s ivken into detaited design

Prge wel 1p
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Gumtorwt n Pratior for Dxsin asa Conalruplion Asiities Atitont i o I Water Bodiay
A
snd to ptovida te {end time 1eqaivad to obtain sny bddilienal dale teguired for lhe detailed
dbdign,
Appropeiate hoshh and xafety, hydnuilia’gectacimioal/ciraciurs] deslgn, construction,

oporstiot sad tnainteoatice and emcqicnioy iespoose cotiskdarsione for Irnplnonting wmer
diversion/mtuoval ate deaeribed bcku |a Sestiona 7 duough 13,

Wdrkthe On, lit ar Kear Widar

b.

Waoxking on, In ot near waler asods to osoxidar: waser dapd:, tetnperutirs, poleotlsi for
witves/ourrmats and flow rates; erossuca of thin ice or xoft bottom entcapmant haesrsh; site
ucocss Limitatioes; ground stabllity and wenther, Potential tesnonel snd stotm event
variutios in there oonditioos over tha courso of the plannce cotuom:uon period also neod
10 be conaldeted.

Appropriate health and safaty, hydnullclmoteehnlcnlhlmﬂhni degigm, mmmou.
opeintico and maintenaoce and enmgiany texpoase consieratiom for wotldng on, in o

* neat water sté deacribed below he Soelions 7.dirough 8.

7. Work Naar Water Health and Safety Proosdlurea
Zenaral

7-1.

7I2I
2.},

722,

2

&

Commanications - Persamuel sxposed tw woler-relatad-hsasids shal] be provided with
immedicie coocss to omezgency cemmunicntions orch 2 mdio conpyumiostions snd/or call
photisa.

b Buddy System - Tbe us: of a buddy tysiom sbould be tsainttined in atcos with watet-’ ’
telatarl-buzsrda,

5. Addigonal Infarmadon  cee 29 CFR 193d.108; Wortldag Oves or Ioar Walknx; 29 CFR
1926.760; Fall Frotocdon; 29 CFR 1533,1016-1086; Under®ater Dive Requinunenis; 44
CAR Patt 160; U.5. Coset (Juard Stsodaids for Appeavad Lifesaving Bgtiipmem and BM
385-i-1: USACE Safety and Health Requitcmont.

Perarucel Flatatiors Davieas

Throwing.Ringe

a.  Type IV letcons| Flotatian Devices (PFDO s U.S. Coatt Guaid approved "rlng life
booys™ typladly refersod to aa *iife ringa® or “doowing rings.”

b. Theso dovioes ere neqaired for wark scat wimer.

t. The intcnul bem::n riaga shali nos excoed 200 feot and/or dwvalug rings must be witkin
1d0 feer of wonk.

d. bixdntsin 90 feet of mﬂeve! lino muhad to thiowing rings.

. Thene devicet uocpuvnlem lmslll reatue throwing bagx shall elto be used whernm aw
ponnlnl cubapmient bararda such st begs, tagooas, quitlosndy. v deop tnuds,

PPDVesta : ' ' .

u.  Wear Coast Cuard spproved woek veats end iospest-wodt veste bofore oneb oac.

b. Do xttnso tecroctioned boating PROs anch a1 abl Jachaer for work appiications,

PHDx used s work venis mnay be Type L, L, G5 0t ¥ P¥Tha. A Typn ¥ BET, luclugimg
1'ype V Hybrid FFDt, Is accegtablo ouly If it ia V4. Cout Ottard aproved and marked for
use 22 8 work veat, for soxniacrdal osc, or for ute on oordoatteial vedsels,

Paga to ! 1P
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Guiance o Praatice for Doaltn end Conslruction Anivitba Acjasent 30 or in Watzr Sodise

d,  PFDsshall be fittad wid: a SOLAS (Sofety of Lifa At Soa conventian oamplium widstle
ar noise making devioe. :
6. When werk at niglu, FID5 sbidt have SOLAS rated refioclive eipe/inatorials affixed bo the

f.  Safety neis or similar Ink} ;;fotnedon or poaltianiag devices oisy 1¢ used in place of PFDs,
Tho use of PFDs ix gaacrally QT cppropriale for eobgpnietu breards suth ds desp musds,
R bibypoibemsia conditioss, PPDs should be inwlatsd (e.g,, “montang aulte™),

ftecens Skifia

8. Reucuo skiffy sboutd be used judleioualy sed :nay poss sddilions| drawning ristt for rescus
petnonopl, Throwiag ringe or iheowing bagasbanld geaarally be wsed before launching &
boss :

b, Thaukiff tnust be bi die water or capable of bebtj: quicldy [sunched by 6ﬁo person,
¢.  Thers mussbe as Inwt oge penkon presetit ond apecifically desigrared 1o rospond to waler
emexgenciaa smd opesase tha sidff at al tinie1 when fuere are employees above water
withous t& eeproved fsll pretection sysiem in place.
L. When die éparator is oo break another operator nws: be designawd to provide the
tequlalra coverage wbile exttploye:s aso abova water, :
2. 'Tbe deaigaaiad openaor muai allicr maa tbe sidff at alf 1intes or temain la the
brmedlate soca soch thas d oteerntor can gulekly reach the aldff and get undesway,
3. ‘The sidff operasor may be asstgned siber sasks provided the taaks do not intecfere
" with'tbe operatars aliility lo qolckly reach die sidff soil get sodeswny.

4, 1f viaosl eoatect Ia 0o} tneintahsed by Ihe ukiff opasator, s comtnunleation mm._
nued ns u wallde-talkic, moat be In use to lefimn dye skiff opesaloi of an amergency

and to infonn the dpenner wheie die cidf? Is needed.

5. Sidif opeeatore ehall bu qual ifisd cad aball opengy the reseus aklff in a non-
cawigency sltuatioo bofoez being ytiatified. “The Ckenl Gisard Auxtlinry prowides
naliowwd benting safity oostnss, However, Coost Goard baaling tafbty eonres focua
onpo tver boisiag and may not ischule water reacue tinining, Theredove, jnivag
prograaz which leebtde faxsnal ¢ en dppsopriate water reaaue scohatipiea cay
be she preibrted optioa for qualifying operauua,

d.. Eqoipmenc h: din deiff;.
L. Atieatt oums padifia, atiashod tor lanyard to €50 skiff (or a fbted 02} shal! b= dncinded
_ 10 dw skif (cognediess of whélhes the akill' i powered at unpoweied).
2. At loacs one FFD for cach rentyie pesoun,
3. Allemt one thewing dog oc throwing beg.
. Useof Stdfffor lec Reacors: :
L. Afla bettoes seasucekff should also be oscd for toesciw.on diinice.
2. Reacus pérsonnal aluorald stey in tho boit end alide it over the tap of thinice. .

1. Ropos frons tbore or stable ico nuty be mod to help guide dte boat.
Qther Eqilipinent Congidierations :
"% Selecaltm of equipment nacd for wosk near or by water needs to conaides the boating

capecity of ¢he sobgrada L.ow grosnd preastnio nquipment and/or die 1186 of nuus meay be
required to spread pqiipmaot tocdl whea workdng on aoft solls oc near unstablo barks,

Pags trof 1p
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b. kispicfomble to align equipoieot trasks'wheats peipendioalar rathor then parallel lo the

baak/shotelisie vdica vioddng nsr wster to farilitai esciape lasadvmrd should e ground
nan to fail tewards the welsr, - . '

g-b  Sysams or lools to fooitiisio aperator elf-extreetioo tn the ovent the romdileo and opamior

trscome engiilfed in wassr should be cousidetod for aricloted ¢ab equipment working near
water. Optiogs loclode wanufscnarer tostallad pall-iing type eteope windows abig widi
vacions eab extrictuat toolt. A siandimd ®5<i-1" tool is svailable froln s eoimpany milled
BM1 that combinos a wicdow bieoldng dp, teatbeb awisst, whistte, air bag pin 1o
fischeigbt, "hit tool bas an orange plastia haodla for vinibittty and in typlcalty mownted in
an soeetaible location le the cab, Operviosa Eimuld bo baioed:on: 0so of whatever syateiu
or tool It used to haidliad se dmimael ves with 1ha oquipmens, - :

s of Pali Psotzotion
a. In geasrol, fidi protsetion aysiem: rosy-be wand lo place of FID veats md other work ntar
» wetsg eoitroly, Bxuropiat loelode guard salls, fid] arvest ayaleros, lifilince, hamesses or
aafuty nois. Puil proteation syztévox should-eoicply with o applicuble provision of 22
CFR 1926302 . :

Exoavationa .

% Mivorriens dirshet, dites er odiér nreansshall be imed to pmvcot sarfoce water satering an
exnsavelitrs 8nd to provide good dndnage of the se8a adjacei to-ort sxcavttion,

h. Pareoenol thall not worlc in extcavadont hy which tharo is acounusbited wuter ur in which
vaet ls cocumdadag uojers the wetcy bazards porcit by socumnindon it contrellsd,

1. Preoxing, pumplug, dminage or tleitlar eonttid nusaswres shall be planvied snd
-+ 7. dbacwd by a rgistesud cagbicer, :

2. 'When oemtinuous apesstion of griandwater osatiot gqlﬁpaleot-it NECORCM 7, 82
emergency power aotetee shall be pravided, Whisr cootrol equipmont sl oparadons
shali bx: moninret] by a ocotpetent pertoa to emure proper opersaloo,

Cotfordarua S : .

2. Ifovertoppbig of cofibrdams by Wigh water it pondble, desiga ihid] inginds provisions for
controtled flowling of tho warl area. -

h. 1f peniosnail or equdpuotant age roqolred/perudited on coflbalans, standard reilings o
eqolvnient protaction shal] be pryvblad. - )

0. At leost two ineapt of scoest aboll be proviled for pettonmei and eqolpment wisddng on
_coffierdans, ' _

d. A plan, tncludbig watidug sigaale, for evocoadpa af pmeomnnl and equipioent in susp of
emergeecy and for contiolled fimafing cludt be developed anil posted.

e  Cofforianu located clenc to eavigablo shipping sbamela thalt be protected from veassts n
trenals.

8  Water Manegomant Systan Hydrautio Dosign Requlromonia

a1

S

Gerotal

s Sadacc wuler oan be reuacd ndfor ootirollod usingt surfico ditchis, oasals of channels;
bufied of susfie pljies; and sbovesgryand beems, dlles, levess and doama, -
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b. Depaading ve waier velocitiea. rlprup attporing or altemam erotloo proteclion oy be
requited os wfaco waler- myiagemant stniatutps to control aasaton. - )

¢ Duepetfing oo water elevation and local iopography, acth ¢ ponping may be requited
rwrove iesmoinbig tueiios wares fetir] the work ares or groundwater from sxeavations,

8.2, Pealgn Crttlirbe

s.  Design of water thanagoaumt simciutet ncsibi to Incliute determioation of the applicable
“dralgs flow"”, Unlets iegaistions ragube differently, the flow sasocloted wids the 10-year
1scaen Sucrval, 24-tiour prgolpiiadon event is typically naed in the igdvanlic anelysls for
tising end detemiining czeelop Eotsaion requirment for lempomty attfutm water
dhwnsloa/rasnagmmastl aystens, Latger Now, sueh av die 100-year flood, may be
applicibla for deaign of ttructusea thai will be I ploss long-term. Inpot dam mqubed bt
the daaiga flood hydtsulic analyzis 3t oftest ovelloble from the UGS (for river flowt) o
fermo thc NGAA proei pliathm agtiw {for stonn rveot piecipitstion duta), Crampuus
programs tee avallablo for: fl0od fregpency (¢.8., PEAKPQ fiom USGS) ninfaltrunotf
tnod:1llag(2.g., T 35-Ueban Hydrology for Siaail Watemheds from NRCS, REC-BMS
frerm USACE): hydraullee (v, HEG-RAS fiom USACE); cnlvert alsing (e.g., HYS from
FHWA) and riprap slaing (0.8, Riprap Dexdes System from West Goitsuliasts).

b. Adequume troshand muit be pravided for n die desiga 1 ascount far hydraulie nualysls
omeertdnly, Typically a sotnhoum of 1.0 fisk of floshoead over deaige flood water lewda
whould b allowed for In a) hydsntio dheusion andfox constol atmotese dosigns, ’

&  SceBoghmestivg Tecbnlca) Procnises GP 0410 Crddanec an Prastics for Drsinage Systomns: '

(bz sdditipn:d bydneillo dexlgn medtoda and regniremeoty for surface weler diverticot and
oonatroctad cbmmela.

d." SeeEnphucerbig Tethnical Praclicor CRT-AL-34-00 Gnidnoo on Practice faz Mechinery
for derigh melbods mad requirertienin lip pamplog sysicma. ’

8 Welet Management System Geotovhnical Desigm Requiremente

1. Cunerat :

.8 Shitcr memtuepment struciunes aml fuxilites copatnseted in, On or near water sns ofizn in
atens of weal. eed/or ratoraled mdls malsing it boputellve dast u geotcehulon|-review by s
ooxspeisis engliser be menpterai to dotennine appropriate 1cqulreatents for
exmuring/bddresaing poteallal stability, sctdesmept and secpags sansems during, and after,
conaltvetion. .

b, 2fihe geotachnieal teview idantifier potrads! stabllliy or other concerns e appropriare
Invasligatioo and analysit needs to bo oongletal by, or odder dre oversight of, a eosoprem
enginger (see Seetlon 8.2). A lloensed profettionl geotechiolosl eagiseer (PE) of
eqldvalent i the level of ctanpetmcy oxpecied to comphne or overace Inveatigation and
design wod where potential gaatectmicat nebililty conecsmst oxlat dhet eoold itepaet worlos'
or (etblic rafety or infautiucnin.

9.2 Guotesmnical Imsaligotion anct Ansiyala Typicel Remdrementn

It perfolme_d the-gusécobnieal sualysls will typically leeude:

L Site Invealigntion — fnvnlvas desanalasdon of tlle abnurluc: conditions lucluding
otmtipaphy, bydiogeology and die uirength, permeabitizy and consolidation chareeteditler
of fouedation and propiosed structito £i8 tnalarixds. The requited scope of the site
tovestigatioo depends on die typs and 1bxd of water numagenwnl ativetmes/yyatetna
planuzed and tho known bifonnction on sits cundidons. Yor waker divarslon ambeabanes -
atiuctutes auch as 1o vees, isenums or difter the ie Inveatigation would typically Includs:
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1. Initiul review of avnilable geologle/ydrogeoloyiu date bialudtng nwpt and alr

photos:

2. Coomletlon of ptalimibuny subsuctisce rapiotallons o cstablish ovemil soil and

" gtoundwatar profliss at the 1lte and 10 provide = genetat idea «d toll strength and
pesinoablilty that can be nsed to Iselp Ideotity the prforted locadoy, aligament snd
approxlmate seedon of ibe proponed embaakmeot and borrow antes. Since en-she
inveatigatiam work 1noy 1juins plusing equlgmesl aud/or persoenel on, in, of neat
waler Of sadt botootn sedimant eausx, wppropriare hoaldy and anfety plarming and
gaotechnical review of the ficld Invettigatioa plan ncods to be comploted pelar 1o

‘moblibialoo “Proliminary mbiuttace Invettigation mny iclude acrocning biplorsdon

tooln alich aa nhuervatico of the noil mofile and, 1€ prewwat, groundwates tsvels In
expored basks and oxittiag cxeavinlirsa, oxcovaled test jdis and/or borings. Cono

pencirometer ar geopbysical aurvoya seay also by nted 10-obatx gentaal tfoimation

‘on wle #nbaurface eonditiseu. Tealing of “dictwibed™ nnmpies fe.g., tett pli spoils,
ddlil cntttnga, minolded amnplcy, utc,) as port of prelinsinery cipiasaeions can ptovide
« gweoral !dec of subaurfiun material ptopeatica bid wve typleally ot usable for
dadsiled geotichnical soclyals of fbandatioo materials,

3. Completion of final sobsarfac expluradona alang dic propased wale: manipeent
tirnotues 1digommel and. If applicable, at bosrow aresa te pmvide additimmi
joformatioa on solt and water pmillea aad oo the npecific sieagdt. poromebllity and
coosolidadise titacasisistics of “undlctarbed” foundation and propoiled bortow
untriol aanmies, Tadistinbod fbundatios nistetial satteple: for restiog can be

oblabssd najog diip-waited Shelby tube fixed pis&m vengqicrs bl 2381 20ilt. Samplea -

fbr Jubermtary enalyala ot eonsolidaliti, alwar cneogth, denalty and permesbility .
chameierintica thould be obtained usiug inuilalrabad boclogs in which 3-in or barger
‘dbuoeter cnrsplet are takm, TISACE manual EM-1110-1-1905 providte additional
datalls on appreplaic drilling and sanplbyg ttobaiques for cbbdoing water divesion
-steuctarc dotign data. ’ e

Goclechuical Analysla— tnvoles doteninliting, its appliceblo for tbe type of siruuture md
alie-conditions, Ihe expected alebNity, acttloitserd snd seepage of the prbposed
eimennc/faellity deoign at varieus olal asedoos alirsg the prapeacd allgnincat that have
abnllar anbautfties condidons, belghis, alopen, and {1ii cuunial gypes.. I die analysis

ideatiflas potrmithd coneerat or dsta gapa then fitriber investlgation and/ur cootidaraijon of

1closating tbe propescd asumure or trestbig probicin aretn mey be requited. The required
wape of geotachnloal aealyalt depeodt on &o type. abee and:looottona of water
mapegninent aalictores/tyatetna planned and on tite.condidons but fbe waler diversioa
crobmicmins situcsutet geotecieaical aaslysis would 1ypicaliy include:

1. Suwhility Agsimt Shear Pailure:

s}  Appliestien - Ovotsbessing a tlape or foundstloc: atretom adjsonntin, or -
beoenth, & watnr siasagement tysiem strachne or load nusy eansc; 1) nudden
falimb with twpid displacement (generatiag an launcdiste ritk to the strucotre
nod soy equipnent/personael on, or near, it)) or 2) gradual shear sitain
(potmdially dainnglag ctiyciures ar Anprovasanta). The poatblilly of
movemont t1 ovahmted by essmpadng foices tesisting fallnes 1o thoge causing
failote. homtio botwisen dinse farces la tbe fhetor of safioty (POS),

" b) Peam of Moveotent— Principal nindax of ibiltre me: 1) rotation on a curved

xurface spynoxiransed by a cbeular era; 3) iransladon on o planar tusfice whose
lengtt it Jargs cruspated to depith bilow ground; and 3) disphmerment of o wedge

abaped cwss xdisoont to a yielding vertical autfece. Abtlyglt of FCIS agaluat
sotarional failure L applieoble for atnremtes placed 0o esoavated or natursl

slopes {wbztz tlope 1tability s the prinary coaceot) idxd for strucmres placed on

solilively ties grouad with aeft fbundadonc {where beuring capacity finlure of
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undarlying aolls is die ptimaty eoncens). Fbr non-unlornt subsurfeee -
coaditions, sddidoas! amilyzas of linear or wedge falinne may also b requltod.

¢) Bvalueliod Sconsrips » The s1abBity sgaintt shear Falluse anatyaia should

oOuslder die varioya |oading, wiaer table snd other site cnndltions io whigh the
entinnkutest atxl itx faundations.mity be subjeoicd bisbrdlog: 1} durlng
conumierico - whith socalden: maxlimun toads provided by arcposed
éonnriction squijitoeasplaced il and, fir finer praided solls, typleatly amumos
undeaed abeagth epoditions below the wate: tabie asmsniton ihie to acoawnit fbr

> the insbillsy to disaipats oxcess pore prpizsues when ropid ipadbig by equipinent

and fi1l plecetneat is applied to sbsw dnrisdng, saturaicd fiandetion solis; 2)
jong-tezin/ibil fiood atage - which oecumn when di: water namaion st or nsur,
fistl flood stage loog emongh tha (be embsakinens becemea snumted and &
corslitiors of stamly stnte seepags: oceins; 3) sudden drawdown— which .
represetiey the eotntidon wheralyy a pratooged Tlood stage saxurmies at lean pan
of dio cmbanioment and dmm fslh faczar thaa the eoil can draly; and 4)
earibquakn = whicht, unlilec for dapes, Ia not oconally-considmed for water
divessitm esobankments beeaeze of the low probahtllly of an esstheuste
coincidisg with pesiods of high-water bin dspending on the intportunas of the .
ambadtuwot, iocatian withla a high earthyvahy: risk xone, aad prexcma of loose

- - cohesionics naieriel may be soquized fr 30010 embenicmems. Note thatifdis - -

specifio aijuipsomat to be nsed for cortniction, spenition ascd matnteiunoe of the
ayssein ia tmioioww at-dibx poim Jo the design pbiae, the rieaignst shisuld assumy
the maximon oquipment load that could nizszmably ba aeticipsisd and note that
the comsarvstivimess of this assnnmiption needs to be vetified pricr $o initiming
eanstniettoo, Shatlarly, if 1be potential exisia r variations I gremdwaser
ievala or change in cndnoliinent opot over time {due, for exatuplo, to ercelon
at tha toe) thua the inalysix should use onasrvatlve bipot vidugs for thase
prramelcra enleas the poteitial for condition chusipss Is contrelled by dosigo
msanuras {such a0 toe seour preteotion),

&  Ftooedumex - Vazioua contpuses ptognims are avaitable for theae apalyses (g

SLOPEAY, UTEX4,; efc) a0 the effon of contphding daeso imalyass is greatly
reduced aliowbig primaty astention to be paid to the nitee isnportaas compoaeals
of dcfining shear atrengdia, snis welghta, embackmem geometry, water levels,
loadlng roodisinis aad liniba of possibiz alidlag aurlaces, Whnie uesentbny
calsia on pannncier vnlmes, senaistvity analysea sboold be petfortnal to varffy
accopiahle porfortusne uuder the wmigs of postibie rile cooditiona and mataeial

psopssties.

"¢} Xntespeetntlan of Revsha - Bvahstilea mualls chusid be compared 1o minjrmum

acoeptabie FOSa ated if ueosasary the proposcd design modilied and re-gvalusted
to verily i: mensty aceppenble Jcvels, Minbnum eoceptable 1X)Sa arc dependens
on type of alruciure/fariiliy ami ooidition being simulsscd. "Ibe reftratioea
{duntifies in Hoction 2 provide mininuns oeceptable POSa for various
rtmeturor/eundlsions tyjrically associalcd widi BF"a water managemast
eonatructioo requiremanu. Minimum acespeabic FOSa for leveee ldentified by
tbe LUSACE anc 1,3 fbr during conatruetlon acenerio, 1.4 for long tesm
cpnditiont, and 1.0 to §.2 for mpkl drawdown and ewthquoke soetssrion. If

mbdmuny K384 ere not met, atghitixation cpdoes auch es: redoring tppliad loads:

by seatriciing vulpmens urad, gradbig (to reduoe slope hoighis/anggics or
retaove/raplace poor quality fouadetiaa matcrial), subswiface draipage, -
vaglacend setaining soverures, uso of alaterid 1o-enfbrecmoliia such os
geogrids, and/ct susfooe drainage inprovamenis can be evaluased or i alteruele
design change, suidi a1 zelocating die stnadote ur usllining a differom wetes
management optioo, could be considered.
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2 Setdement -~ Poat-counmedon xerdemem of water manegmiem embanlononts ey be
lsapoatnt if it sotles by los uf frneboasd or danmgs to the stnzotam, Smttkansnt
analytst shoidd be ustde Whioo die poteatial for tignificnor eestlemont exlsts; ne under
high cinbanhmant loeds, endindancng of highly compresiihie toll and erbamkmenis
on compxasibto foundatlooa, ‘Wheote fbundalan sod endmmininent sells @n pocviobs
or seoupecsous, ntest of die tettietnent will mecur dining sonstivtion. Fot
‘baptrvious salls e 15 nsudly oantasvatively astusod thst all the esieviaad ssldainecl
will ocour nfiar conatnetd¢n. Wheta anatyls indicaio dmt more lasndadon
gottlement woold oecurdum em bo lolemted, partial or ecraplcos 1sesovnl of
cocupraraiblc arrinl may be neoetsquy from boiti stabilley sad retdement
viempointa, Wheb ibe dagth tif exesvation 1equbed m 1ceomplich this is too grent for
seooomical cosstruciion, other methods of conttol such ax staged stmsotatinn o1
voutical esad dtaior inay have tn be onployed.

1. Secepapn— Wilbon ormimil, undsrateipege in perviots feundulonn beneath vaes
tnanagnnicns ianbenluusty may teault In: t) exeeasive hydroaatle presture: bencah
un impervious top sbalum en the landaide of the embanlancot; 2) aand bolls; and 3)
pigiag (1#y iakernal crowion beocoth of within it Leves dtself. Uneonireliod Stepage

throngh s prubnakmres thet exxiiges on the [xnll yide can saftop Ans-prained Allin *

the: vizittify of the tazdiide toe, caae rleughheg of the slope, or lead to griping of fioe
asnd and clit nxasezials, Betldes potentially galiemting addidonel water management
requkemea on tho land side of tim embsohmmat, wnder. and duough-teepage can
waalan the smbmikimrat and 1nako it inogo sutoeptible to thear fotiure, Bvatuation of
the potmtial for scopsge 1oquivmm prrnesbifity infurnudon tor the vatleus watarials
making up tbe embatikinmit and [t Remdatlon, Variout cranputor programs ate
“evollable for tiwae annlyses (e.g., SEEPAW, SBEPZD). If s pournilsl for impeats frim

soqquige it Wontiflud, focpsgc control measuton should be evalsamd for kicorporation

into the dmign. Prineipoi coepago comrol eeosutes ingluder 1) eat-aff srenches, 2)
rivemude- imperviona bignkeis, %} Innditde soepage bermu, 4} pervioos toe mmehes, §)
low pornaaabllity ears, &) high parmasbllity com (chtnmey drain) sonnectedtc toa
dnint end 7) pressure tellst welle. ) -

10. Whater Managnnent Syetem Ginestural Denign Requirements

Gonenll

b.

&

d.

Appwijrlate ssocurd design it 1equired for wvier thsnspamant sysiem compoiwals that
zra cooriruded with ococrolc, snel, cabifenied earth or oher stenctaral merinls,

Strueta il dealni needs to eouslder the fatoes, pretsores and nasononls thit may bs applied
to die stnietuto ompated to die atnichere's eatad ctemglb. N
Smuctuza| deaigo and andyils needs to be bitegrated with genllxhriieal and hydroatic
analyser to ensure overall atablliry aad pacfommance of ibe systnn.

Seo Buginerriag Tedwnitsl Pmoticos _____ ¢hildnncs ou . fbr sltueluml desige
ntsduxis innj tvqidiemyuts,

11, Comnelruction and Werlamennhip

1.1

'é}s

Goneral :

8

b

All eonttuction setivitler ia, on or aer wntcr should have adnjuate design packegat
compléted bolore commecceinenl of sethity,

Design packages vhul caiver the detalls of conatinction mul inohude verification that the
approprinte hydraulic, geotechalcal, etrearurul endfor oiteer applieaba enghiceriag analyrcs
attocialed wtdi the pmposad eonstatation weee completed, ettecked md spproved.
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a

Dasign plans and apecifizations must cleady ldeutify the raquitod locsslons, dimcmiool,
end material propénica of lha Waier managemens systoat componenta 89 well na atlowable
tolerautct, if any, on.thaso raquireamots.

To die degtoe posalhle, constmetion opetatiens should be {imed and acqueoced o
roinimise the risks associazéd with warliteg in, on or noar water. :

Water immngameos syceua ibat rtly on actlvo pumping 1o malnialn a waitsfvee worh area
should inoluds eithicr a hocbup pumpiog/power supply systam for emergenclss or inoluds
i enrly alert eapablltty that ptovides sufficleni wanting time to-aafely remove perconne!
il equipment from the wark asea in the eveat of a pusip aid/or Jower syssem acisal or
isuabicnt fattutv, _ . :
Water monogement synioms disl mly on surinct diversions, gravity dminago ste. sboold be
tegrilnrly bupecled fir hiiegrity and if subjeat to ssasonnt/cvent tinvs. Inspepsion shoul
be triggered by such evenis. ) :
Projuas healttr, salety 1oud covironmenisl reviews of applioable health and safety
placa/saalyses sbisold be completud prior to inittatiag wort. on, In or near water S0 ennire
thac &)l known 7iuka hisvs besa ideotified and adcquotely nddressod and diat rpanagenuzn of
change (MOC) syztems sre hi piacc to address iminown rilor and/or changes by
oowtitlous, .
Chongen to dse design or das asmoned eonditionia on which the dpaign wat bnsed nced to
uodetgu a formal MOC proceas dur. 1t aigned off by die epproptinte Englnaeriog
Authodty, Tbe pracesa aceds to be mibust in ideotifieatiou of clungbig or new bazasds
bicugbt on by dis ehanges and should imcludc the compesens eoginner(s) in responsible

" clumge of dicoriglocl desigp. .

Mazmilale

" b

Maawisla uled‘ for water manpgemeos sysiems consiuctloo sivet nwich or excsed the
perfornutace specificalooa of the materala evnlusied/dateneipod to-be scocputde in die
design analyses. ) '

Materdai should kiave suffisient meebaclcal sireogd: to sappott loads 1bal It 1 pepiio 10
corry In enmjunction with deeigntd baclifill, Aggnawlve condiliona b soil snd polential -
movonieats of onderlybig aoi! of the wnter puamagoniant ssuchare itsetf theli bo -tk e
aceount In masetinl aclsction. . . ]

Mateiial. if subjees to long-term loading, sudh as burled plpe work, shoold not be lubj:ﬂ-tl?
Water cotiveyanoé sysiems auck na piping sbeuld, if praisibly, postess seme flexible
propertica, sither inhorenidy os by vixwe of Iis joindng systam. I Jolngs are used, joint
imiegrity shonbd be nut d for die design lifc of waler rangzagen! atmcsute or for as
itmg s dircctid by BYP and the jobitlag murrixds shonld have tealatince to specificd
obemiyﬂs snd phyuical condtdons nt lcast equad to tbat of traterbds belng Joined.

Degzes of ovoml] hiisgrity of vnder tasagement struetre should be evsblished aod the
mediod of ptoving lin centintiag inicgrity sheald be identified, .

inotolisfion

Water managcinent systeina shsll be constiucted and Instaltzd bt acoordanse witli the,
*ppproved for conattuctlos™ plana and spesificatins.

OuMsight and Tasting . _
w  Appropritis ovarsight and tertbig should be comylcled doring conaanicdon and dter

nattvhiea to ensura: 1) sbe conditions a1e consiaseru with dune nsimtaed in design
evaluationit 2) msucsutes and faciiities ars constractod to coreol linca and grades; 3)

Papa 170l 18
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nmiectal propettics nicet or emcaed tknign specificteiont; 4) ntecliods of- eonunmlon are

sppmpiiste for o 1atureacd avhvangmenty and 5) i1l pincaiment/compaction mathod achinves P
donaity aud inolsiem content pccifitsfiond. Of paitiosbu loipostance fos earthen
structutes ocnatrocied into or water bodies, is durlag oonstietioa monisoring of

~  ihequnntity of 1!l placed versas design estimsita, Ure of gnuder then antieipassd flll
ynentities inay svggeat losa ¢f flil into asofl subgnuta or desp water miem po:nheuy
indloating oft incyoarcd risk of amieturel thibnte dudng or after cunstcuetiyn,

b, BP persoouci nsed to be kepy irfonned of ovetsight and tandng sesotts; aad kn particul tr
any chaages by conditions. in a dinely vianwr.

12. Opaerations smd mulnunnmc

121 Goneral

. Regnlar isapooiti and matelenanie te esscatial to operation of atest wnler inanagenien
syanitus,

b. Spalfic inaprelinn, uputing and malntunsnoe prbcedures shuuld be identificd ir: & funnal
pi=n that includos, a8s mhimum, inspection lsgwut drawings, checldlsia and achedules.
Ingperitan achodules should incfudo oentfugeneizs for widitionul inupuctions bafore and
sfter floods or other unusual evestis.

Inspection nod matetaannoe logs should be oiahxained shroughond ks aperation ard
otisintenance pesiod. )

- 182. inapootion’

a. . Inspeetloo tnquireneets viny with the typs of water inseagrennat systemn and :lte
coodidoes. e

b.  Inspeedun procodivct foe mitface shanseli snd sudboe m horted lnpuﬂrlal arc identificd in -
OP {#-10.

¢ ‘Typieel taspectioe proceduses foc otm:r watw mansgemens syuenia luelodc: 1) visonl
loapection far shangas in acepuge, craddag, plphlg. crosion or othsr algas of ativiiiwial
dessriomtiuo; 2) sunk:ying for salleencnt, dufunnstiim, eroép or thwr vecticat or hotizadal
movoment; snd 3) nuwizziog for chuogc- in gurfato cr grovmdwatce flow rates, tovels,
presrun:s or quality.

123.  Rdhehlillation’
8. . Orsaitn requimnnent for divertiog/mmeviny or woddng within waser is complets, !ht.slm

shoald be rotanied to origlast ¢hodiliont or, if this & hepradiicable, irmpacts to pievisca
slte uses/envireaunaotal qualitier shioold ho reidgatad.

b W ieheming dia site t0 original corullttans ar uddgsting impacts miqsizes addisional work
in, on or nugr water, then sppropriste altsmatlva screening, design analysis, hesid: md
safsty plamtbig, ani consisuedoo oveislghs as Ideoltfied above esould be pesforuted 10
casum din redobilitatioa work Is cinapleied safsly and effoctively,

13, Emergency Respanse Consldorations

131, Getrol

a. M the work is deficod s Work in, 00 or nosr vmier whis} imvoiver the risk of deenmniog (as
detetiniscd using the methodoligy idetullled In Soetiam 1b of dils GF) dun the fallowbig
cfpeagency rasponse oonsldecasions apply: Pt

.
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Suitnes on Prastice fer Daaizo on Constracton Aeidvies Azjacent Ta or i+ Waiir Gadisz

All personoet working in, 1 or ness water should have sppropdole usining and be
famitiar with ensergancy rosponse pruceduses and cootaeta. Contlnuous oversiphi
andfar the buddy eyatesa nord to be used whan. pamonnel ere warking in, on ot neat
wajor, .

‘When working hi, on or nsgr water, the sppiicidrle omergancy gesr identified lo
Hcotlon 7 {i.c., throw riage, FFDo, 1kifts) ceeds 1n bo availsble cn-sho st all L,

Daep water, fiist Bowiag water, cold water axcl/or ptesonca of thin st oan proseis

nddidonsl copitrainis to eysergency response. Divers, or other speciailzod

teipondert, ¥ deed 1o bo eigreed end dieb avniiahility verified prior 10 proceeding

with wodi in, &1 or noar water iinder these conditions,

~ Tablo ¢ in-auss Toohnicet Sipport Bocouitas

—.Esporiss

)

CoMaot Mtomsmion

o ems [
v

Tabile 8 Water Managamont Durlitg Coasiruction DpBona Svalustion

A

|..-Oonstvence Settesy type__ I Advaniogos, ‘ Dusdvonisgos
Divoéigaane Walar Uity work foliviica arauns wator Dtvatngrenioving water nisy
. = fo tha mitsl scilydies _lnorerce ovéret costs, oxtenc Mo
roaamad o divertisimove sser and  § acbaduls, osuso addituwt
‘ha fing! aciVifisn.ascceiaion with onvirenioantyl Intpaols 1at may so
fetening elta hyprulbgy to.originn datiam to ariionts, and rewsdrs
ocoadsiana, Floviwnine workly uigtiioant cparasion snd neintennnoy
1s1dstad ko waler sliowing & o0 00 to onsurs paricrmentia, Fwod oveonis
ecngiwiod mers ofisefurly and asisly | terger tui tho damign capssly of ne
and iwiuaing the gaian g tbe resior varsigivzomoval aystam may sk
ouality imjaew due Jo dishabence, roaultm fira nood 10 510D woric s s
: 0o X
Wi, m Segrotad Canditions. Baveo iho ocsia ond omimnmanisl Vorking i astviated conditwis
Impoces ssacetatad wiill - nagatvoly impaciy procusitvily and
Tenioving/dirarting wator duiing Beid | an/yy. Qpermiiono aea mors ospos!
ssavinee. 10 oilorgos In condifioos em

flooding, otn, that coidd negathmty
impact conts. achadulss, and tho
orMranmandi Witn iitle obiMly 1o ctsitrer
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